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X- is ^ a carbon of the compounds of 
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and R2 are each OH; 

R3 is Independently selected from the group consisting of H, C^-Cg alky I, - (CH2)m(C6-C^o ^'VOi ■(CH2)m(4-1 0 
membered heterocyclic), wherein m Is an integer ranging from 0 to 4 and the foregoing groups are optionally 
substituted by 1 to 3 R^3 groups; 

RG' is H, hydroxy, fomnyl, C^-C^q alkoxy, C^C^q alkyi, Cg-C^o a^kenyl, -SOgfC^-Cjo alkyO, - (CH2)n,C(0)CH20C 
{O)(Ci.Ci0 alkyi). -(CH2)^C{0)(CH2XNR11R12, '(CH^XCiOiC^'C^^ alkyi). - (CH2)^C(O)(CH2)tC(O)(Ci^i0 alkyI). 
-(CH2)mC(0){CH2)tO(Ci-Cio alkyi). -(CH2)„C{0)(CH2)iO(C2-Cio alkenyl). -(CH2)t(C6-C,o aryO . -(CH2),(4-1 0 mem- 
bered heterocyclic), - C<0)(CH2)mC(0)(CH2)q(C6-Cio aryl). -C{O)(CH2)mC(O)(CI-y^(4-10 membered heterocy- 
clic). - (CH2)mC(0)(CH2)q(C6-C,o aryl), -(CH2)„C<O)(CH2)q(4-10 membered heterocyclic). - (CH2)qC(0)(CH2)„,0 
(CH2)t(C6-Cio aryl). -(CH2)qC(O)(CHa)n,O(CH2)i(4-10 membered heterocyclic). -(CH2)iO(CH2)„,(CVCio aorl). 
-(CH2)tO(CH2)m(^10 membered heterocyclic), - (CH2)mP(0)R3Ri6. -S02(CH2)t{C6-Cio aryl). or -SOgCCh^M^"'' 0 
membered heterocyclic). - (CH2)|„C(S)(CH2XNR"'1R^2^ wherein m Is an integer ranging from 0 to 4. q and t are 
each independently an integer ranging from 0 to 5, the heterocyclic moieties of the above R^' groups optionally 
include an oxo (=0) group on the ring system, and the foregoing R®' groups, except H, formyl and hydroxy, are 
optionally substituted by 1 to 3 R''^ groups; 

H^^ and R''^ are each independently selected from H, C^-C-|q alkyi, C2-C^o alkenyl, - C{0)(Ci-C^o alkyi), -(CH2)m 
(Cg-dio aryl), -C(0)(CH2)n,(C6-C^o aryl). -(CH2)m(4-1 0 membered heterocyclic), and -C{0)(CH2)m{^-1 ^ membered 
heterocyclic), wherein m Is an integer ranging from 0 to 4, and the foregoing R^*" and R''^ groups, except H, are 
optionally substituted by 1 to 3 R^^ groups; 

each R''^ Is independently selected from haJo, cyano. nitro. trifluoro methyl, azldo. 'C(0)R1b. -C(0)0R^^, -0C(0) 
Rie; .0C(O)0Rie, -NR1'H::(0)R15 -C(0)NR^^R15, -NRi^Ri«, hydroxy, C^-Cq alkyi. -N(S02Ri®)2. -NR^-^OaRie 
-S(0)j(C^-C3 alkyl) wherein j is an integer ranging from 0 to 2. C^-Cq alkoxy, -(CH2)ni(Ce-C^o aryl). and -(01-12)111 
(4-10 membered heterocyclic), wherein m is an integer ranging from 0 to 4. and the alkyl. alkoxy. aryl and hetero- 
cyclic moieties of the above R'>3 subsrtuents are optionally substituted by 1 to 3 substituents independently selected 
from halo, cyano. nitro, trifluoromethyl, azldo, -C(0)R16, -C(0)0Ri6, -C0(0)R^6^ -0C(0)0Ri6, -NRi'*C(0)Ri5 -C 
(0)NR''4Ri5 -NR'^^Ris hydroxy, C^-Ce alkyl, and C^-Ce alkoxy; 

each R**-* and R^s |s independently H, -OR^, C^-Cg alkyl, -{CH^^iCQ-C^Q aryl). or - (CH2)(„(4-1 0 membered het- 
erocyclic), wherein m is an integer ranging from 0 to 4, with the proviso that where R^'^ and R**^ are both attached 
to the same nitrogen, then R**-* and R'*5 are not both -OR^; and 

each R"'s is independently selected from H, C^C^q alkyl, -(ChymCCg-C^o aryl), and -(CH2)m(4-1d membered het- 
erocyclic), wherein m is an integer ranging from 0 to 4. 

[0008] Mora specific embodiments of this invention include connpounds of form ulaj[ wherein 

RS' is H, hydroxy, hydroxy substituted C^-C-|o alkyl, fonnyl, C^-C^q alkoxy, -S02(C^-C4 alkyl), -(CH2)„C(0)(C^-Cio 
alkyO. .(CH2)„C(0)CH20C(0)(Ci-C,o alkyl). -(CH2)„C(0)CH20(C,-Cio alkyl), .{CH2)„C{0)(CH2)q{C6-C,o aryl), 
-{CH2)mC(O)(CH2)q(4-10 membered heterocyclic), -(CH2)t(4- 10 membered heterocyclic), or -(CH2)t(Ce-C^o aryl), 
where m, q and t are as defined above in the definition of R®'. More prefenred compounds include those wherein 
m, q and t are each independently 0 or 1 . Other preferred compounds include those wherein R®* in the above 
piperldlne group is selected from: -C(0)CH2CH3, -C(0)CH20CH3, -C(0)H, -C(0)CH20H, - C(0)CH20C(0)CH3, 
-C{0)CH3, -4-chlorobenzyl, 2-pyrldylmethyl, 4-acBtamidobenzyl, 4-hydroxy-3-methoxybenzyl. 3-hydroxy-4-meth- 
oxybenzyL 2-hydroxyethyl, ♦C(0)CH2N(CH3)2, 4-quinolinylmethyl, 2-quinollnylmethyl, -C(0)CH2OC{0)CH3, 
-SO2CH2CH3, -S02CH(CH3)2. 2-furoyi, benzoyl, 1-methyl-2-pyn'olylcarbonyi, 2-pyrazinylcarbonyi, 2-pyridylcarb- 
onyl, 2-quinolinylcad3onyl, 3-pyndylcarbonyl, 3-cinnollnecarbonyl, 3-quinoltnylcarbonyl, 4-benzyloxycarbonyl- 
2-fluorophenyl, and 
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comprises a therapeutically effecUve aniounT^ a S^^d If ,^1^^^^^^^ * 

sovate thereof, and a pharmaceutlealV accepSjIe «X " P''^^"'*""^*'^ acceptable eatt or 

leS to'ar Sa^^r rrTc^lS^^^^^ P« o. p^^^^^^^ „ , 

rnamrnal. fish or bW atherapeutiLly eSv^S^ount or a^ 

salt or solvate thereof. - «^P°"na or lonnuia 1 or a pharmaceuBcally acceptable 

offorrnulalorapharniacemiJyBcceptebte^lto^^^^^ 

[0012] Thelnventlonalsorelat^toarnethodonr^ItC^ncir^^^^ 

Which comprises administering to said mammaV fmSS J^S^^^ur^" '""^ "^^^^^^^ 
pharmaceutlcally acceptable salt or solvate thereof ^ « compound of formula 1 or a 

I0013J Theinveationalso,elate8toamethodotpreparingacompoundofthefo,n,ula1 



ao 




as defined above, which comprises treating a compound of the formula 
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5 

in an aprotic solvent, preferably methylene chloride, in the presence of pyridinium g-toluenesutfonate and/or £-tolue- 
^ nesulfonic acid nnonohydrate. 

[0014] The tenm "treating", as used herein, unless othenwise Indicated; means reversing, alleviating, Inhibiting the 
^ 10 progress of, or preventing the disorder or condition to which such term applies, or one or nnore symptoms of such 
disorder or condition. The term "treatment", as used herein, refers to the act of treating, as "treating' is defined Imme- 
diately above. 

[0015] As used herein, unless otherwise indicated, the temns or phrases "bacterial, parasitic or protozoal infection**, 
or "disorder related to a bacterial, parasitic or protozoal infection" include the following: pneumonia, otitis media, si- 
's nusitus. bronchitis, tonslliltis. and mastoiditis related to infection by Streptococcus pneumoniae, Haemophilus influen- 
zae, Moraxella catarrhaTis, Staphylococcus aureus, or Peptostreptococcus spp.; pharynrgitis, rheuriiatic fever, and 
glomerulonephritis related to infection by Streptococcus pyogenes, Groups C and G streptococci, dostridlum dipthe- 
riae, or Actinobaallus haemolyticum; respiratory tract Infections related to Infection fay Mycoplasma pneumoniae, Le- 
gionella pneumophiia. Streptococcus pneumoniae, Haemophilus tnftuenzae, or Chlamydia pneumoniae; uncomplicat- 

20 ed skin and soft tissue infections, abscesses and osteomyelitis, and puerperal fever related to infection by Staphylo- 
coccus aureus, coagulase-positive staphylococci (i.e., S. epidermidis, S. hemo/yticus, etc,), Streptococcus pyogenes. 
Streptococcus agatactiae, Streptococcal groups C-F (minute-colony streptococci), viridans streptococci, Corynebac- ^ 
terium rhlnutlssimum, Clostridium spp., or Bartonella henselae; uncomplicated acute urinary tract Infections related to 
infection by Staphylococcus saprophyticus or Enterococcus spp.; ureth ritis and cervicitis; sexually transmitted diseases 

ss related to Infection by Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealydcum, 
or Neisem'a gononheae; toxin diseases related to infection by S. aureus (food poisoning and toxic shock syndrome), 
or Groups A, B, and C streptococci; ulcers related to infection by Helicobacter pylori; systemic febrile syndromes related 
. to infection by Bonelia recurrentis; Lyme disease related to infection by Borrelia burgdorferi; conjunctivitis, keratitis, 
and dacrocystitis related to Infection by Chlamydia trachomatis. Neisseria gonorrhoeae, S. aureus, S. prwumoniae, S, 

30 pyogenes, H. influenzae, or Listeria spp.; disseminated Mycobacterium avium complex (MAC) disease related to in- 
fection by Mycobacterium avium, or Mycobacterium intracellulare; gastroenteritis related to infection by Campylobacter 
jejuni; Intestinal protozoa related to infection by Cryptosporidium spp.; odontogenic Infection related to Infection by 
viridans streptococci; persistent cough related to infection by Bordetella pertussis; gas gangrene related to infection 
by Clostridium periringens or Bacteroides spp.; and atherosclerosis or cardiovascular disease related to Infection by 

33 Helicobacter pylori or Chlamydia pneumoniae. Bacterial Infections and protozoal infections, and disorders related to 
such infections, which may be treated or prevented in animals Include the following: bovine respiratory disease related 
to Infection by P. haemolytica, R multodda. Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to 
infection by £ co//or protozoa (i.e., coccidia, Cryptosporidia, etc.); dairy cow mastitis related to infection by Staph, 
aureus, Strep, uberis. Strep, agalactiae. Strep, dysgaiactiae, Klebsiella spp,, Corynebaderium, or Enterococcus spp. \ 

40 swine respiratory disease related to infection by A pleura, P. multodda, or Mycoplasma spp.; swine enteric disease 
related to infection by coll, Lawsonia Intracellularis, Salmonella, or Serpulina hyody^nteriae; cow footrot related to 
infection by Fusobacterium spp.; cow metritis related to Infection by £ coS; cow hairy warts related to infection by 
Fusobacterium necrophorum or Bacteroides nodosus; cow pink-eye related to infection by Moraxella bovis; cow pre- 
. mature abortion related to infection by protozoa (i.e. neosporium); urinary tract infection in dogs and cats related to 

45 Infection by E. coir, skin and soft tissue infections in dogs and cats related to infection by Staph, epidermidis. Staph, 
intermedius, coagulase neg. Staph, or R multocida; and dental or mouth infections in dogs and cats related to infection 
by Alcaiigenes spp., Bacteroides spp., Clostridium spp., Enterabacter spp., Eubacterium, Peptostreptococcus, Por- 
phyromonas, or Prevotella. Other bacterial infections and protozoal infections, and disorders related to such Infections, 
which may be treated or prevented in accord with the method of the present invention are referred to in J. P. Sanford 

50 et al., "The Sanford Guide To Antimicrobial Therapy." 26th Edition, (Antimicrobial Therapy, Inc., 1996). 

[001 6] The term "halo", as used herein, unless othenvise indicated, includes fluoro, chioro, bromo or iodo. Preferred 
halo groups are fluoro, chioro and bromo. 

[0017] The temn "aikyl", as used herein, unless otherwise indicated, means saturated monovalent hydrocarbon rad- 
icals having straight, cyclk: or branched moieties. 

[0018] The temi "aryl", as used herein, unless otherwise Indicated, includes an organic radical derived from an ar- 
omatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl, as well as benzo-fused carbocyclic 
moieties such as 5,6,7,8-tetrahydro-naphthyl. 

[0019] The tenm "4-10 membered heterocyclic", as used herein, unless otherwise indicated, includes aromatte and 
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only 4 atoms in their ring system, but aremSc TftSic ol^f heterocyclic groups include groups having 
The heterocyclic groups Include ^-r^o^^n^^StSZ^^.i:^ ' T"^ '"^^ 
An example of a S membered heterocycflc gmup is i^h awM andTi^flr! ^"^"^^^ ^""^ »««> <W0 moieties, 
quinolinyl. Examples of non-aromattef^Sc aro^! ^"J-^^P^.^ °' « 10 membered heterocyclic group Is 
Piperazinyl. Non-aromatic heterocyclic gtSldTs^JSeS ri^^^ "'T'*"""" ^'^^^hoHno 

S'rrhr=aS~ 

organic acids. The acids that may be used^opZ^eni^^V "^1* *^ '"°'9a"'= and 

compounds of are those that for^;. nonSb ac"'So„Tar^^^^ acid addition sa«s o, such basic 

anions, such as the hydrochloride, hydrobromide h^Z>ir2iw. ' rr' ^ "'"'alning phamTacologlcally acceptable 
isoniootinate, acetate, lactate. ^sl^XT^T'J^SXTTn fit' P^-^Phate! 
maleate. gentisinate. f umarate, glu^nat;. gSoT«e1S=;,l^,^*^ P^^^^^^ «"«='"ate 
ethanesulfonate. benzenesulfonate, p-toluoneS^L^S^al«r 9'"^ate. methanesulfonate 

thoate)] salts. The compounds of th^ presert Sbn^hm ^'^ ■^««''y'ene-bis-(2-hydroxy-3.naph- 

salts and. pamsularij. thecaSmagnS^m L^^^^^^ 
P»221 Cenain compounds of^^^p^eTeZS r^^^h^^ 

enantiomeric and diastereomeric for^rS^ven^nT^^^^^^^ '^"'"'f r"**** ^''^^^^^ «*' '^^rem 
the compounds of the present invention ^nd mSes th JrS JTtoZnl «e«oisome« of 
of treatment that may employ or contain them phamiaceutfcal composlUons and methods 

r.ay be useful as .sea.h and diagnost. t^o. in metrorsS:^Cl^^^^^^^^ 
Detailed De scription of the fnvention 
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[0025] This invention uses a variety of macrolide temptates as steuting materials. They Include azalldes such as N9a- 
desmethyl azithromycin, azithromycin, erythromycin, clarithromycin, erythromycyiamine as well as their analogs. Azi- 
thromycin can be prepared according to methods described In United States Patents 4,474,768 and 4,51 7,359, refen^d 
to above. Erythromycin can be prepared, or isolated, according to methods described in United States Patents 
2,653,899 and 2,823,203. Clarithromycin can be prepared according to methods described in United States patent 
4,331 ,803. The macrolide ternplate corresponding to the compound of formula 1^ or 2 wherein and are tatcen 
together, Ri is -N(R''')- and is O, and X is -C(0)- can be prepared according to methods described in Journal of 
Organic Chemistry 53, 2340 (1988). The above macrolide templates may be converted to the corresponding descladl- 
nose templates by treating the compounds with acetyl chloride in methanol at approximately ambient temperature. 
These starting materials may or may not require proper functional group protection before various modifications can 
take place, and deprotectlon after desired modifications are complete. The most commonly used protecting groups for 
amino moieties in the macrolide compounds of this invention are benzyioxycarbonyl (Cbz) and t>butyloxycarbonyl<Boc} 
groups. Hydroxyl groups are generally protected as acetates or Cbz carbonates. 

[0026] To protect amino moieties, in partlcularthe C-9 amino moiety of erythromycyiamine, the macrolide is treated 
with /-butyl dicarbonate in anhydrous tetrahydrofuran (THF), or benzyioxycartaonyi N-hydroxysuccinimide ester 
(Cbz-OSu), to protect the C-9 amino group as its f-butyt or benzyl carbamate. The Boc group is normally removed 
either by acid treatment or by following a two step procedure as follows: (1) treatment with an excess amount (10 
equivalents) of trim ethyls ityi triflate In dichioromethane in the presence of 2,6-iutidine, and (2) desilytatlon with tetra- 
/>butylammonium fluoride in THE The Cbz groups can be removed by conventional catalytic hydrogenation. 
[0027] The C-2' hydroxyl group is a reactive hydroxyl group among the numerous hydroxyl groups present In mac- 
rolide compounds of the type claimed herein. The C-2' hydroxy! group is selectively protected by treating the compound 
with one equivalent of acetic anhydride in dichioromethane in the absence of external base. This process selectively 
converts the C-2' hydroxyl group into the corresponding acetate. The hydroxyl protecting group can be removed by 
treating the compound with methanol at a temperature ranging from about O'C to about 6S**C for 2 to 48 hours. 
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have been employed to preparole ^mS-dTo^^^ i . '° ^ ''^y*' ^^"^ Pteparatlons that 

preparations. £e followfnTKIiL^n^'^; be LI^ ^ ^'^P- '<"'owlng 

llmWe hydrochlorfdo). ana tuc (1 -{3-dlmethylamlnopropyl)-3-ethylca^bod- 
MethodA 



25 




stirrec under nitrogen J roon, l^mperTr^ cTLTS^Umfp^^^^ T"^" 

organic layerseparated, washed With brine, dried over^ um SS^nd^^^^^ ^ f " ^"'^'"^ 



Method B 

N-Desmethy^descladinose-azfthron 
3-(4-f5.6-dihYdrQ pvranvn) ether 



:in-3,6-(4>oxo 



ciohe 



) ketal and N^Desmethyf-descladlnose a^ifhmmy^n- 



45 



SO 
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and£-toluenesu«onteaddmonohyd«te(^^^^^^^^ 

for 9.6 hou,3. washed With dllme potasSuoi cl^onr^^^^^^ 
weiecomblnedand concentrated under^u^p^u"''^"*^*^^^^ 

was purified by flash chromatography (T to sTto o1^^™h^ ^ f'^'^^'^ ^ 
Chloride,, impure fracdons wereTiJ-S^aSgl^pSed I" methanoUmethylene 

(24.2 mmol, 60.5%) of N^esmethyl-descladlnose ^- ^ ^"^^"^ ^° « tofa" <" 15.96 g 

N-Desmethyl-descladinoseaa^roZd^S bT;^^ total, mass spectrum 659.5 

yield), mass spectrum 659.5"'"'^"^" 3-(4-p.6-dlhydropyranyG) «her was also Isolated {1.97 g. 2.99 mmol. 7.5% 

Method C 



Descladinose a2fthromvcin^.e-^4 -acetvl-4-a7aey ninh«v^,.) 



[0032] To a solution of descladinose azithromycin fsso ma 1 i» *u . 
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pressure. The residue was puriTied by successive silica gel flash chromatography (1 50 g silica with 0.3:2:8:1 0 concen- 
trated ammonium hydroxide/methanol/acetone/benzene, 85 g silica with 25:1 acetonitrile/concentrated ammonium 
hydroxide, 35 g silica with 0.6 % concentrated ammonium hydroxide In 6% methanol/methylene chloride) to give the 
tftle compound (31 0 mg, 26.8% yield), mass spectrum 714.5. 

Method D 

Descfadlnose a2ithrQmycIn-3,6-(4-caft3obenzyloxy-4-azacvctohexyO ketal 



JO [0033] To a solution of of descladlnose azithromycin (960 mg, 1 .62 mmol) In methylene chloride (60 ml) was added 
1-carboben2yloxy-4-methoxy-1 ^,3,6-tetrahydropyridine (12 g, 48.6 mmol), pyridinium £'toluenesuifonate (2.44 g, 9.72 
mmol) and £-toluenesutfonic add monohydrate (616 mg, 3.24 mmol). The mixture was stirred at room temperature 

^. two days, diluted with methylene chloride, washed with dilute potassium carbonate and brine, dried over sodium sulfate, 
filtered, and concentrated under reduced pressure. The residue was purified by flash chromatography (100 g silica, 
ts 0.3/6/1 00 concentrated ammonium hydroxide/methanol/methylene chloride) to give the title compound (672 mg, 51 .5% 
yield), mass spectrum 807.8. 

Method E- 



^ Desciadinose-a2tthromvcin-3.6-(4-thlocyclohexvO ketal 

[0034] To a solution of of descladlnose azithromycin (443 mg, 0.75 mmol) in dry methylene chloride (30 ml) was 
added 5;6^dihydro-4-methoxy-thiopyran (2.13 g of 72% mixture with the thioketone, est. 11.7 mmol). pyridinium p- 
toluenesulfonate (1 .13 g, 4.5 mmoQ and p-toluenesuifonic acid monohydrate (299 mg. 1 .575 mmol). The mixture was 
stirred at room temperature under nitrogen for 24 hours, washed with dilute potassium carbonate and brine, and filtered. 
The filtrate was concentrated under reduced pressure and purified by flash chromatography (60 g silkia. 0.6% concen- 
trated ammonium hydroxide in 6% methanol/methylene chloride) to give the title compound (352 mg, 68% yield, mass 
spectrum 869.4). 

30 Method F 



N-Desmethyi-descladlnose azithrQmvcln-3.6-(4-acetyl--4-azacyclohexyO ketal 

[0035] To a solution of N-desmethyl-descladinose azithromycin 36.67g, 63.55 mmol) in methylene chloride (1400 
35 ml) was added 1 -acetyl-4-methoxy-1 ,2,3.6-tetrahydropyridine (1 97 g, 1 .271 moi). pyridinium £-toluenesulfonate (95.82 
g, 0.381 moO and £-toluenesulfonic acid monohydrate (33.85g, 0.1 78 mol). The mixture was stirred at room temperature 
under nitrogen four days. 

[0036] The mixture was diluted with methylene chtoride (1 .5 1, washed twice with dilute potassium carbonate (1 I and 
then brine (500 mi), dried over sodium sulfate, filtered, and concentrated under reduced pressure. The residue was 

40 purified by reverse phase prep HPLC with the following conditions. A 100 x 500 mm column packed with 15 jtm Inertsll 
C-8 gel was equilibrated to a stable baseline with 100% (0.050M NH4OAC + 0.1% NH4OH; "buffeO at 400 ml per 
minute. The crude residue was converted to the citric acid salt in 200 ml of water. The clear solution was loaded onto 
the column using a sample loading pump. This column was eiuted with 1 00% buffer for2 minutes, followed by a gradient 
from 100% buffer to 20% buffer and 80% CHaCN in 80 minutes. The detector was set at 230nm. Fractions collected 

45 were analyzed by reverse phase HPLC. Fractions >97% purity were combined and concentrated to remove CHsCN. 
NaHCOg was added and the product extracted with 2 x 21 CHCI3. The combined organic layers were dried over Na2S04 
and concentrated to a white amorphous solid (27.5 g, 39.2 mmol, 61 .7%), mass spectrum 700,3. 
[0037] Alternatively, the product may be obtained with an extractive workup. 

[0038] After the reaction was judged to be complete, the crude reaction mixture was transferred to a separatory 
50 funnel and was washed with an equal volume of 1 0% K2CO3. The aqueous phase was discarded, the organic phase 
was concentrated to low volume and was azeotroped several times with toluene to remove pyridine. The thick brown 
liquid was then suspended in water (for a typical 300 gram reaction done in 15 liters of CH2CI2, 1 0 liters of water was 
used) and adjusted to pH 5.0 with H3PO4. The aqueous layer was washed with CHCI3 (4x41). The pH was adjusted 
to pH 8.0 with NaHCOg and the product was extracted with 2x4 liters CH3CI2. The combined organk: layers were 
55 dried overNaS04,fi!teredandconcentratedtoa brightyellowsolid.Therecoveryatthispointwasapproximatelyequal 
to the weight of the descladinose azallde starting material. 

[0039] The enol ether side product in the crude solid was hydrolysed as follows. 100 grams of solid was dissolved 
in 1 600 ml of THF. To the solution was added 400 ml 1 N HCL and the reaction was stirred while monitoring the reaction 
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NaHCOa was added until a pH of 8 v^^Jed T^^ZT '^"^^"'^'^'^ ^'"ove THF and if needed enoujh 
White foam (Sl^grams. >99%pu« HPLC) ' '^"^''^ '^'^ "^^^SO^ and concentrated to a 



'0 Method G 

Desdadlnose a^ithn,rT,y..n-^ ,6-(4-azacvctohpvy n 



IS 



[0041] To a solution of desdadinose azlthromvdn-a e tA^^ 

mmoOlnlsopropanol(20r,I)lnaParrbottlevv^^Sd lt%^^'^^^ (460 mg. 0.57 

under 52 psi hydrogen gas fortwo days filtered ^^l^^i^^^ '"S'- "T^* mixture was agitated 

t^flash Chromatography (20gsillca1^SS;^„;~^^ 
the dtle compound (330 mg, 86.2% yield). m^TSJ^^ ^ 



^ Method H 

DesciBdinose azithro mycin.3 ft-M. methvM.»..ey H.K.^.^ 



!u^5 wL^^dSrsoSrr ^^^^^^^ 0- 'ng. 0.1 mm„,> ,„ ..eton.t.,e 

and 37% aqueous formaldehyde (0,47 nillUZnTfl^t^V. """«">■ ^'ette*^*' (126 ms. 0.12 ml. 2.1 mmol) 
stirred one hour at mom tem^emtLre. andim^anS^^^^^^ "^^ '^''rturrwi' 

stImKi an additional two hou«, ^ost of S^^^^^nM^^^^r^J:::^^• '"'""'^ "^^ '"'^'^ 

was poured Into dilute potassium carbonate. oxtraaeZto^^^i^^J^2^r<T'^^ ^«-'<^"« 
concentrated under reduced pressure. The ^Idue wm du^iS h« f.Lt^ u ' ^""^ '^^^ ^'""^ «'t«red. and 

ammonium hydmxide in 10% methanol^methZeSZ to ^ 1% =oncent;ated 

speetram 686.5. fln« the title compound (93 mg. 64.6% yield) mass 



so 



-...-..^o mg. O.0Z5 ml. 0.328 mmoQ dropwise over two minut~ -n^i^C^ ^ "™aaoeamethanesulfonyl 

and allowed to wami to room temperature After an addm^!. h f ^"^"^ ^"^^ at -78'C 

chloride, washed with dilute pota^ium tj*™ " d Krtn"^' h!^' ^"""9" was diluted with methylene 

residue was purified by flash^hromat'gTaXTog"^^^^^^^^^ "»ered. and evaporaS: 

methylene chloWde) to give the title co4>^un'd \^% X%SitS^'^.^'^oT'^'^^ ^ 
Method J 

Descladlnose azithromvcln.3.e-r4-h.....e.. tfo^^4.^^ ^,^.„ 

S(l7;4!Ti5^"it^fmt:^^^^^^^ ^eta, (aoa mg. 0.453 mmoO andtHethyi- 

butanesulfon^ chloride (85.2 mg. O.oUl^SS^^oS^Jl^^'lToZ mtf '"^^'^'^ 

diluted with methylene chloride, washed wtth dilute DotJi^fm I '"'""^e ^^rred one hour 

and evaporated. The residue w;s puSSd^ftsTcS,^^^^^^^^ 
.*.n5%methano^.^.„..,,^.,.,,^,,,,^--^^^^^ 
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Method K 

Descladlnose azithronnvcin^.8'(4-ethanesutfonyl-4-a2acvclohexvO ketal 

s [0045] To a solution of desclad(nose azithromycin-3,6-(4-azacycIohexyl) ketal (302 mg, 0.45 mmol) and diisopropyl- 
ethylamine (145 mg, 0.1 96 ml, 1 .125 mmol>ln methylene chtaride (1 0 ml) undernitrogen at-78°C was added ethanesuh 
fonyl chloride (69.4 mg, 0.051 ml, 0.54 mmol) In two portions. The mbrture was stirred ten minutes at -78°C and allowed 
to warm to room temperature. After an additional hour of stirring, the mixture was diluted with methylene chloride, 
washed with dilute potassium carbonate and brine, dned over sodium sulfate, filtered, and evaporated. The residue 

10 was purified by flash chromatography (40g silica, 0.5% concentrated ammonium hydroxide In 5% methanol/hiethylene 
* . chloride) to give the title compound (231 mg, 67% yield), mass spectrum 764.4. 

Method L 

13 N-Desmethyl-descladlnose a2tthromycln"3.6-(4-cyclopropyk:arbonvl-4-a2acyclohexyl) ketal 

[0046] -To a solution of N-desmethyl descladlnose azithromycin'3,6-(4-azacyclohexyl)ketal (295 mg, 0.448 mmol) In 
dry methylene chloride (1 0 mi) under nitrogen at room temperature was added cycloprapanecaiboxyflc acid (77.3 mg, 
0.8.98 mmol), triethylamine (136 mg, 0.188 ml, 1.35 mmol), 1 -hydroxybenzotriazole hydrate (66.8 mg, 0.494 mmol) 
20 and 1-€thyl-3-(3-dlmethylaminopropyI) carbodllmlde hydrochloride (94.7 mg, 0.494 mmoO- More methylene chloride 
(20 ml) was added to faring the reaction mixture into solution. After stimng 2 hours, the mixture was washed with dilute 
potassium carbonate and brine, dried over sodium sulfate, filtered, and evaporated. The residue was purified on a 
chromatotron (2mm plate), eluting with 7:1:0.1 methylene chloride/methano I/concentrated ammonium hydroxide to 
gn^e the title compound (270 mg, 82.8% yield, mass spectrum 726.5). 

ss 

Method M 

Descladinose azfthrofnycin-3,6-<4-(2-chloroethoxycarbonyl)-4-a2acyclohexyl) ketal 

30 [0047] To a solution of descladlnose a2lthromycln*3,6-(4-azacyclohexyl) ketal (333.3 mg, 0.496 mmol) In methylene 
chloride (1 0 ml) under nitrogen at room temperature was added diisopropylethylamine (128 mg, 0.173 ml, 0.992 rnmol) 
. and 2-ehlorDethyi chloroformate (63.8 mg, 0,046 ml, 0.446 mmol). The mixture was stirred 16 hours at room temper- 
ature> dilute with methylene chloride, washed with dilute potassium carisonate and brine, dried over sodium sulfate, 
filtered, and evaporated. The residue was purified by flash chromatography (40 g silica, 0.5% ammonium hydroxide 

35 in 5% methanolAnethylene chloride) to give the title compound (255 mg, 0.328 mmol, 73% yield), mass spectrum 778.3. 

Method N 

N-Desmethyi-desciadinose azithromycin-3,6-(4'allyioxycafbonyl-4>azacyclohexyl) ketal 

40 

[0048] To a solution of N-desmethyl-descladinose azithromycln-3,6-(4-azacyclohexyl) ketal (292 mg, 0.444 nrvnol) 
in methylene chloride ( 10 ml) under nitrogen at room temperature was added triethylamine (89.8 mg, 0.124 ml, 0.888 
mmol) and allylchloroformate (53.5 mg, 0.047 ml, 0.444 mmol). The mixture was stirred 3 hours at room temperature, 
diluted with methylene chloride, washed with dilute potassium carbonate and brine, dried over sodium sulfate, filtered, 
45 and evaporated. The residue was purified by flash chromatography (40 g silica, 0.5% ammonium hydroxide In 5% 
methanol/methylene chloride) to give the title compound (234 mg, 0.316 mmol, 71% yield), mass spectrum 742.3. 

Method O 

so Descladlnose azithromycin-3,6-^4-methoxycari3onvl-4-a2acyclohexyi) ketal 

[0049] To a solution of descladlnose. azlthromycln-3,6-(4-azacyclohexyl) ketal (1 .67 g, 2.48 mmol) and 4-dlmethyl- 
amincpyridine (304 mg, 2.48 mmol) in methylene chloride (12.4 ml) at 0*'C under nitrogen was added methyl chloro- 
formate (93.5 mg, 0.08 ml, 0.99 mmol). The mixture was stirred one hour and quenched with saturated sodium bicar- 
ss bonate. The organic phase was washed with sodium bk:arbonate solution and brine, dried over sodium sulfate, filtered, 
and evaporated. The nssidue was purified by flash chromatography (100g silica, 10% methanol/methylene chloride 
gradient to 15% methanol/methylene chloride, impure fractions repurifled on 9.7 g silica with 1 .7% ammonium hydroxide 
In 16/7/75 acetone/2-propanol/cyclohexane) to give the title compound (383 mg, 0.525 mmol, 53% yield), mass spec- 
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trum 730.7. 
Method P 



50 



55 



' N-Desmethyl desdadlnose azit hromydn - 3 fi -f4wrethoxvc.rt«>nvU.Uaacyclohexvn .c».«. 

and dried in a micrcwat' o^en Sy.^ S--" 
« the mixture stirred at room temperatur^ 6 Es TSr^^^ 0.547 mmol) was added via syringe, and 

sulfate. andpurifiedonach«,matotron(2mmpSsin^^^^^^ 

to give tne t^e compound (204 mg. oilT mJTZmmlS^^ 
Method Q 

Descladinoseazithromvcln-3.6-^4-allYlur«a. 4.azacveloh««Y i)i,«fai 

mixture was stirred two hours, dl^t^* h Stenfchbridf l^.^^tT^'* ° ™™'). The 

dried oversodiumsultate, filtered, andlapTS^^eli^^^^^ 
ammonium hydroxide in S%methanol/methyIaneS.lorU^?rnl!2^!^ by flash chromatography (10 gsliica, 1-^ 

mass spectrum 755.5. '"*"'**""*^J*°9"'«'^«'«««'PO"nd(113mg.0.149mmol.41%yield). 

«» Method R 

Descladlnose azithromvcln-3.6-r4-«.»t o xvacetvl.4.ar«oY ^.»h,.^^ 

mg. 0.04 ml. 0.372 mmoQ. The mixture v^a^Z^ JL^XH^ i acetoxyacetyl chloride (50.8 

Methods 

„ P««'"ad."o«e a2lthromvcin-3,6.<4K:yelopropvlcartx,mH-4^>, o vclohexvn 

r0O53J To descladlnose azithromycin-3.6-(4-a2acyclohexv» ketal (Qtio m« n q n • . 

at room temperature under nitrogen was added pSe 6 m^ ^ (^S^I 0 ^"^^ ^^"^ ""^ 

chloride (12.7 mg. 0.011 ml 0 121 mmon TT,» mi«,.» Zl Z Z,' ' ^ ^ eydopropanecarbonyl 
reaction was stl^ad an alZJ Z"e:lo^:,ZTr:^ ^X'^lT "^r^' ""'^ 

» sodium bicarbonate and brine, dried over so^,^«^tfate mi^H -^H '"^"'y'T ^'"'^t^d 

Chromatography (lOg silica. 1 % ammonium hX^eTySn^if^nlT^T^- "'^ P"'*"*'* flash 
(135.7mg. 0.183 mmol.61%yleld).r^TpS^J?4S.5^^^^ '^^^ 

Method T 

Desdadinose azlthromycln-3,6-(4-hvdro>y ara tW-4.a2acvdohB«y n i.ot.. 

{? mJU^dS^^^u?;^^^^^^^^^ ^t^* (20 mg. 0.026 mmoO in methanol 

and evaporated to give the ti^e ooTpound ^'a m^^^^^ ^""'^ tamperature 

apectnim 730.6. ""P"""*^ ^ ^ ^'^''^ Potassium salts (13.8 mg total weight), mass 
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Method U 

Descladinose azlthromycin-a,6-(4-cyclopropyl-4-azacyctohexyl) ketal 

5 [0055] To descladinose azithromycin-3,6-(4-a2acyc!ohexyI) ketal (1 68 mg, 0.25 mmol) In methanol (6 mQ was added 
[1-ethoxycyclopropy0oxy]trimethylsllane (218 mg, 0.25 ml, 1.25 mmol), sodium cyanoborohydride (63 mg, 1 mmol), 
acetic acid (150 mg, 0.143 ml, 2.5 mmol) and 3A molecular sieves (150 mg). The mixture was heated to reflux under 
nitrogen for ten hours, filtered, concentrated, and diluted with methylene chloride and saturated sodium bicarbonate. 
The organic layer was separated, and the aqueous layer extracted with methylene chloride. The combined organic 
JO layers were washed with saturated sodium bicarbonate and brine, dried over sodium sulfate, filtered, and evaporated. 
^ The residue was purified by flash chromatography (5g silica, 0.4% ammonium hydroxide in 5% methanolAnethylene 
chtorlde, gradient to 0.4% ammonium hydroxide in 6% methanol/methylene chloride) to give the title compound (56 
• mg, 0.079 mmol, 31 .5% yield), mass spectrum 712.4. 

15 Method V 

Descladinose azithronrTycin-3.6'benza{dehyde acetal 

[0056] To descladinose azithromycin (3 g, 5.08 mmol) in benzene (125 ml) was added benzaldehyde dimethyl acetal 
• (7.7 g, 7:6 ml, 50.76 mmol) and £-toluenesulfonlc add monohydrate (20 mg). The reaction mixture was heated to reflux 
under a bean-Stark trap for 24 hours, and additional benzaldehyde dimethyl acetal was added (15.4 g, 15.2 ml, 0.101 
mol). Reifluxing was continued for two more days, the benzene was removed under reduced pressure, and most of the 
excess benzaldehyde dimethyl acetal distilled off under vacuum. The residual oil was purified by successive silica gel 
flash chromatography, eluting with 0.2% ammonium hydroxkie in 1% methanot/chtoroform. to give the two dlastere- 
2s omers of the title compound (707 mg and 408 mg, total 1 .64 mmol, 32% yield, absolute configurations not assigned), 
mass spectrum 679.6. 

MethodW 

30 Desclad}nose-9-dIhvdroerythromycin-3,6-(4-methyl-4-azacyclohexyl) ketal 

[0057] To a suspension of desciadlnose-9-dihydroerythromycin-3,6-(4-azacyclohexyl) ketal (250 mg, 0.379 mmol) 
in water (5 mi) was added formaldehyde (37% solution in water, 0.12 mt, 47.9 mg as fomialdehyde, 1.6 mmol) and 
formic add (0.57 ml, 695 mg, 15.1 mmol). The solution was heated to reflux for five hours, and stirred at room tem- 
33 perature for an additional 20 hours. The mixture was poured Into saturated sodium bicarbonate solution and extracted 
three times with ethyl acetate. The combined organk: extracts were washed with brine, dried over sodium sulfate, 
filtered, and evaporated to give the title compound (120 mg, 0.188 mmol, 50% yield), mass spectrum 637.4. 

Method AB 

40 

Addition of ArylalkyI Groups to 3,6-Azacycioalkyl Ketals 

[0058] To AA<lesmethyl-descladinose azithromydn-3.6-(4-azacyclohexyl) ketal (250 mg to 500 mg) or descladinose 
azithromycin's, 6-(4-azacyciohexyl) ketal (250 mg to 500 mg) In CH2CI2 was added substituted benzyl bromide or 

43 substituted benzyl chloride (1.2 to 2 eq) and Et^N (3 eq) at room temperature. The reaction mbcture was stirred for 
24-48 hours and quenched with saturated sodium bicarbonate solution. The organic layer was washed with saturated 
sodium bicarbonate solution and brine, dried over sodium sulfate, filtered and organic solvent removed di vacuo. The 
residue was purified by flash chromatography using 3-6% MeOH/CHClQ, 0.5% ammonia to gh^e the corresponding 
compound in which the nitrogen of the 4-azacyclohexyl moiety was substituted with the substituted benzyl group. When 

30 /V-desmethyl-descladinose azithromydrv3,6-(4-azacyclohexyi) ketal was used, the disubstituted benzyl derivathre (ring 
N-9a was also benzylated) was also isolated as a minor product. 

Method AC 

ss Procedure For Reductive Amination 3.6-Azacvdoalkyl Ketals 

[0059] To A/-desmethyl-descladinose azithromycin-3,6-(4-azacyclohexyl) ketal (250 mg to 500 mg) or descladinose 
azlthromycin-3,6-(4-azacyciohexyl) ketal (250 mg to 500 mg) In CH2CI2, an aldehyde of the formula RC(0)H wherein 
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25 



30 



40 



43 



R corresponds to the various carbonyl moieties provided In the definition of nff r^^,^ ♦ ^ 
referred to In the tables of examples below (2 5 ea ) and Llm, Z , " ^ «Pecrically 
Ih a round bottom flask and dried undS v^fuum CH^^^^ ™h ^ OA) were mixe^ 

Of acetic acid (3 eq.). and the mixt^^ was S^^ed S ™om ^mtlT,? was aAted to the flask, followed by the addition 
added, and the st.>ri,g was conSTrS^ te-S^Zre^^^^^ NaB(OAc)3H (2 eq.) was then 

saturated sodium bfcarbonate solution, and t;:*;.^:: S^'^^^^ 

layers were washed with brine, and dried with sodium sulfate a^T^In- 7^ ? ^ ""^bined organic 



10 Method AD 

Procedure For CoupKn g Ketate With Afpmatic Adds 



provided In IWelhod AC (2 eqrEDC^V?eq?Hoi? M iL ^^"^ of the fomiula RC(0)OH wherein R Is defined as 
was dissolved in CH^Ci^ (10 mirEtN (4 ej ) ^^hh J I'ltTr ""T After the mbctum 

for 24 to 48 hours. Th% feLction^^LThen qSen^d 2^"'^^: ^dil'bS*"" fj-* temperature 

««'«^«'^withCH,CI,(3x50ml).ThecombinedorBariXT^e^reS^^^^ 
w and organic solvent was removed vacuo to give me c^d J^^^ JJSfh ^ '^'^^ ^t^. 

3-5% MeOH/CHC|3 and 0.5% concentwei a^o^ra *^ '*^ "^"^"^ chromatography using 



Method AE 



Descladlnoseazlthromveln.a.6-f^fi . propen.3.vnwl^,«^ohexvntetel 

mmoO. TTe reactton mbcture wasSat S over^,gi7an^d'^T?Js^^^^^^ '"^ ^^'^ 

solution was taken Into EtOAc, washed with satur^te^NaHCO ^ , f '^^>°" ^ complete. The reaction 

moved « to give the cmde p^duT^^hfch w2 ou^^fe^bv Tl^^^ T"''^ '"•^•"'was then re- 

ammonla In chtorofom, to give the LS^t^^lils'^Tsi% yS 0-2% 



MemodAF 



NKiesmethyl-descladlnoseazithromycin-3,e-f4-f5-nitmr.vridin.:,.y . ).4.a2acvclohe»Y .)..«t.. 

'"^^ro-LT,7riloTs^^^^^ 0-30 rr,moO and 

and the resulting mixture was reflu^s h«..« ? f ' ^ "^^^ ''^'^ triethylamine (46 mg, 1 .5 equiv) 

mecn.dem^ufew2^rurdrrh'ch'^"atS^^^^^^ 

mg. 90%) as a pale yellow soHd ™'°9rapny with 0-6% EyMH/EtOAc to provide the desired product (214.6 



Method AG 



so 



N-desmethyl-descladlnose azlthromydn-a (t-f4-dlphenv.ohn«nh.ny . ^^3cvclohe«vn.«t«i 

Sv^SSrante-waT^r^^^^^ 

was followed by TLC. After t^e reaSon h "^''^'^^''''"'P'''**'*'** reaction flask, and the reaction 

was washed with aatuS^d^oTum S^rJrs^^^^^^ l^r'an'^r^' """^^ ^^^"^'^ ^''^ -9-*= "^V- 
s..ate.and.eso.entwasremovedfn^?^r^"-S-rr^^^^ 



Method AH 



. N-desmethv,.descladlno.e azithromycin-. B- 4.<..fluoro-4-b.n^l.^ ..^.„,. ,.env.V4-...^..K.^..w,.... 
[0064, N-desmethyl-decladlnose aztthromycin-3.6.(4-azacyc.ohexyi)ketal (32. mg. 0.500 mmo.) and benzyl 3,4-d.- 
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fluorobenzoate were dissolved in Isopropanol (2mt). followed by the addition of N,N-diisopropylethytamlne (193 mg, 
1 .50 nrvnol). The reaction nnixture was then heated at 85°C and followed by TLC. After 1 2 hours stirring, the reaction 
mbaure was taken Into methylene chloride (lOOmL), and washed with brine (lOOmQ. The organic layer was dried with 
sodium sulfate, and the solvent was removed in vacuo to give the crude product which was purified by preparative 
s TLC plate using 1 0% MeOH, 1 % annmonia In methylene chloride to give the title compound (26 mg, 6% yield}. 

Method Al 

N-desmethyl-descladinose azithromycin-3,S-(4-(2-fluoro^-(4-pyridylmethylaminocarbonvl)-phenvt)-4-a2acyclohexyO 
^10 ketal 

[0065] N*desmethyl-descladinose azithromycin-3,6-(4-azacyclohexyl)ketai (300. mg. 0.446 mmol) and 4'-pyridyIme- 
thyl-3,4-difluorobenzoate were dissolved In DMF (2 ml), followed lay the addltk>n of N,N-dllsoprDpytethylamlne (173 
mgi 1 .34 rnmol). The reaction mixture was then heated at 95^0 and followed by TLC. After 48 hours stirring, the reaction 
IS mixture was taken into methylene chloride (1 00ml), and washed with brine (1 00 ml). The organic layer was dried with 
sodium sulfate, and the solvent was removed in vacuo to give the cmde product which was purified by preparative 
TLC plafe using 10% MeOH, 0.5% ammonia in methylene chloride to give the title compound (8 mg, 2% yield). 

Method AK 

20 s- 

N-desmethyl-N"benzyl-desciadinose azithromycin-3,6-(4-(2-pyra2}nylcarbonyl)-4-azacyclohexynketai 

[0066] N-desmethyl-descladinose azlthromycin-3.6-(4-2'<pyra2inytcarbony-azacydohexyl)-ketal (100 mg, 0.131 
mmol) and benzyl bromide (31 .0 fil 0.262 mmol) were dissolved in dioxane (1 ml), followed by the addition of ElsN (55 
25 ^1, 0.393 mmol). After the reaction solution was stirred at room temperature for 12 hours, it was taken Into CH2CI2, and 
the organic layer was washed with saturated sodium bicarbonate solution. The organic layer was dried {Na2SO^, and 
soh/ent was removed In vacuo to give the crude product which was purified by flash chromatography using 6% MeOIH, 
0.5% ammonia in methylene chloride to give the title compound (8 mg, 7% yield). 

30 Method AL 

N-desmethyl-N-p-methoxybenzyl-desdadinose azithromvcin'3,6-(4-(pyrazlnylcarbony()'4-azacyclohexyt)ketal 

[0067] N-desmethyl-descIadinose a2ithromycin-3,6-(4-2'-pyrazinylcarbonyI-4-azacyclohexyi) ketal (100 mg, 0.131 
35 mmol) and p-methoxy-benzyl chloride (36.0 ^1, 0.262 mmol) were dissolved in dioxane (1 ml), followed by the addition 
of EIqN (55 ^I, 0.393 mmol). After the reaction solution was stirred at room ternperature for 12 hours, it was taken into 
CH2CI2, and the organic layer was washed with saturated sodium bicarbonate solution. The organic layer was dried 
(Na2S04), and solvent was removed in vacuo to give the crude product which was purified by flash chromatography 
using 6% MeOH, 0.5% ammonia in methylene chloride to give the title compound (37.0 mg, 32% yield). 

40 

Method AM 

N-desmethyl'desciadinose azithrornycin-3,6-(4-(2-benzyloxime)-propanoyl-4'azacydohexyl)ketai 

<5 [0068] N-desmethyl-descIadincse a2ithromycln-3,6-(4-pyruvyl-4-azacyclohexyi)ketal (150 mg, 0^06 mmoO and O- 
benzylhydroxylamine hydrochloride (165 mg, 1 .03 mmol) were mixed in a vial equipped with a septum cap, followed 
by the addition of pyridine (1 mQ. The vial was placed on a shaker, and the shaker was shaken at 60*^0 overnight The 
reaction mixture was taken into methylene chloride, and washed with saturated NaHCOs solution, then brine. The 
organic layer was dried, and the solvent was removed in vacuo to give the title product in quantitative yield. 

so 

Method AN 

N-desmethyl-descladinose azithromycin"3.6-(4-(2-pentafluorobenzyloxlme)propanoyl-4-a2acyclohexyl)ketal 

55 [0069] N-desmethyl-descladinGseazithromyctn-3,6-{4-pyruvyl-4-a2acyclohexyl)ketal (150 mg, 0.206 mmol) and O- 
pentafluorobenzylhydroxylamine hydrochloride (1 65 mg, 1 .03 mmol) were mixed in a vial equipped with a septum cap, 
followed by the addition of pyridine (1ml), The vial was placed on a shaker, and the shaker was shaken at 60^*0 over- 
night. The reaction mixture was taken Into methylene chloride, and washed with saturated NaHCOs solution, then 
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brine. T^e organ, layer was *.ed.and«,eso^,e« was «.oved/„«c«.tog^ the pro^^ 
Method AO 

EL'era'n?:ni^^^^^ (a50 o.a n^oO In 

In one portion. The n,lxtu« was stirred at ZZ^X ^' 34^^™!:.: '^'""''^ ^ "'^^ -^"O 
0 was evaporated 4, vacuo and the resuHIng crude nibct^e w^puriSd Tl^J, ? " '"''^ completed. The soh«rt 
95:5:1 '"ethylene chloride/knethanol^anirnonlum LdrorelTnm^^^^ w""""" ''''~'"«'>3raphy (4S g slflca. 

pale yellow so«d. ""imomum nyaroxide) to provide the desired product CP-547089 (37.9 ing) as a 
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Phenv M-azacydoheyY i^iffltaj 

Eiu:::r::rt:%rr^^^^ 

(2.00 9.6.71 nvnoO.ThefIaskwasf^ShSr«ife^i^^^^ 

terrjpe^ture the solution was diluted vS, m^^^^'^^^'r^'^^^^^^^^^ 'Tl''""- '° 

and the residue was purified by flash chromatiraphy ^ o ^J^ ^^ ^'""^ concentrated 

methanol/methylene chloride to gh,e the title J^Z^l^o S ^^T"" "^'"^"'"^ °^ ' 

>«nFouna i<»/^u mg. Z3^ yield), mass spectrum 937 (M + 1). 

Method AQ 

Descladinose a^ithromyrin-^ fi-f4.fthla^o-g.Yi^.^ ^to,^^„,^, 

was fitted witha»fluxconder«erand heated to 80-c,o2rhou^^^^^ 
transferred toaseparatory funnel and diluted with meihvJene^^^^^^^^ 

mO^e layers were separated and the aqu J^fSo^wL 2Sra«f l^^^ The rnlxture was washed with water(10 
binedrnethylenechlorldefractlonswere dL over s^,^f fl.l^^^ <2x5 ml). Thecom- 

» by flash Chromatography (silica gel, 0.2% arnmonlum Zr^S m n^! ' The residue was purified 

JO g^thetlde compound (54./mg, 48%S m^lSmysTtM^r^"''" '"«^-'>'^«th^-e ,5„onde 

psSa?edrrirMTa!^,r^^^^^ 

Icnown to those skilled in the art for examole bvc*mm=f^ °asis of thoir physical chemical differences by methods 
^ diastereomer mixtures, areconSer^'pS^STSn'"" 

SSts^^STo" IT^aKS;;^^^^^^ - ^om,ing a wide variety of 

administration to animals, it Is often desirabTeTDStt^f ^ Phamiaceutteally acceptable for 

the reaction mixture as a P^arnJl^^'J'Jn^^;*";"^^^^^^^ P^-«nt InveSon from 

« compound by treatment with an alkaline ^ge^wT^d suLfn^nt, ^ '^^ '^"^^ ^ »he free base 

acceptable acid addltton salt. The acid L^E^te of h^^^^^^^ ^"""^ "'^ ''^'^ '° « pham^ceutlc^ 
treatingmebaseco,,VoundwithasubsSiar;eS^^^^^^ 

=rrd-::::sr=.r^^^^^ 
isfar^rrp^^re-^^^^^^^ 

chemical bases which are used as reagents to prepa^eme o4™-!^ f '^[^^ ^ conventional techniques. The 
are those which fom, non-tcxic base salts with C ac^dto * * acceptable base salts of this invention 
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dryness, preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower alkanoOc solu- 
tions of the acidic compounds and the desired alkali metal alkoxide together, and then evaporating the resulting solution 
to dryness in the same manner as before. In either case, stoichiometric quantities of reagents are preferably employed 
in order to ensure completeness of reaction and maximum yields of the desired final product. 
5 [0076] The activity of the compounds of the present invention in the treatment of a bacterial, parasitic or protozoal 
infection, or a disorder related to a bacterial, parasitic or protozoal infection, may be assessed by subjecting the claimed 
compounds to one or more of the following assays. 

Assay I 

[0077] Assay I, described below, employs conventional methodology and Interpretation criteria and Is designed to 
provide direction for chemical modifications that may lead to compounds that circumvent defined mechanisms of mac- 
rolide resistance, in Assay 1. a panel of bacterial strains Is assembled to Include a variety of target pathogenic species, 
including representatives of macrolide resistance mechanisms that have been characterized. Use of this panel enables 

15 the chemical structure/activity relationship to be determined with respect to potency, spectrum of activity, and staicturai 
element^.or modifications that may be necessary to obviate resistance mechanisms. Bacterial pathogens that comprise 
the screening panel are shown in the table below. In many cases, both the macrolide^susceptible parent strain and the 
m aero llde-resistant strain derived from It are available to provide a more accurate assessment of the compound's eJDiIity 
to circunivent the resistance mechanism. Strains that contain the gene with the designation of ermA/ermB/ermC are 

so resistant to macrolides. Ilncosamides, and streptogramin B antibiotics due to modifications (methylatlon) of 23S rRNA 
molecules by an Erm methylase, thereby generally prevent the binding of all three structural classes. Two types of 
macrolide'efflux have been described; msrA encodes a component of an efflux system In staphylococci that prevents 
the entry'Of macrolides and streptogramlns while mefA/E encodes a transmembrane protein that appears to efflux only 
macrolides. Inactlvatlon of macrolide antibiotics can occur and can be mediated by either a phosphorylation of the 2*- 

S5 hydroxyl (mph) or by cleavage of the macrocycilc lactone (esterase). The strains may be characterized using conven- 
tional polymerase chain reaction (PCR) technology and/or by sequencing the resistance determinant. The use of PGR 
technology in this application is descn*bed in J. Sutdlffe et al., "Detection Of Erythromycin-Resistant Determinants By 
PGR", Antimicrobial Agents and Chemotherapy. 40(11 ), 2562-2566 (1 996). The assay is perfomied in mlcrotiter trays 
and interpreted according to Performance Standards for Antimicrobial Disk Susceptibility Tests - Sixth Edition; Ap- 

30 proved Standard , published by The National Committee for Clinical Laboratory Standards (NCCLS) guidelines; the 
minimum inhibitory concentration (MIC) is used to compare strains. Compounds are Initially dissolved in dimethylsul- 
foxide (OMSO) as stock solutions. 



Strain Designation 


Macrolide Resistance Mechanism(s) 


Staphylococcus aureus 1116 


susceptible parent 


Staphyiococcus aureus 1117 


ermB 


Staphylococcus aureus 0052 


susceptible parent 


Staphylococcus aureus 1 1 20 


ermC 


Staphylococcus aureus 1 032 


msrA, mph, esterase 


Staphylococcus hemotytlcus 1 006 


msrA, mph 


Streptococcus pyogenes 0203 


susceptible parent 


Streptococcus pyogenes 1 079 


ermB 


Streptococcus pyogenes 1 062 


susceptible parent 


Streptococcus pyogenes 1 061 


ermB 


Streptococcus pyogenes 1 064 


ermB 


Streptococcus agalactiae 1 024 


susceptible parent 


Streptococcus agalactiae 1 023 


ermB 


Streptococcus pneumoniae 1 01 6 


susceptible 


Streptococcus pneumoniae 1 046 


ermB 


Streptococcus pneumoniae 1095 


ermB 
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per 200 ul. The BHI cpii nocuiared BHI is diluted with uninocuiated rhi hr^*Z * *V two-fold 

300 M( of the fully groZ^ ^"'^ 'ncubated overnight at 37°C w^talT /lo^ ^'^^<^ 

fold serial c^li^ons^ b™!„^S™^"^^ ^""'"s «he test compounds^ d^«!, I,^"' '"^ubated at 37~C 

Assay IV 

Murine R MuHn^ ,„f^„ 

a volumeof 0^mliru«H„ -^oses are given bTLfnftf^f administered 
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Assay V 

Murine Staphylococcus at/reusintraperftoneal Infection model 

5 [0083] Mfce (female CF-1) are allotted to cages (10 per cage) upon their arrival, and allowed to acciinnate for a 
minimum of 48 hours before being used. Mice are Infected Intraperitoneally with 0.5 ml of a 3 to 5 x 1 0^ colony forming 
units (CFU)/ml log phase culture of Staphyiococcus aureus strain UC 6097 in 5% hog gastric mucin. Each experiment 
has one infected, non-medicated control group. Generally, all mice In a given study can be challenged within 30 to 90 
minutes, especially if a repeating syringe (such as a Cornwall® syringe) is used to administer the challenge culture. 
^10 Thirty minutes after Infection has begun, compound treatment is given. It may be necessary for a second person to 
begin compound dosing If all of the animals have not been challenged at the end of thirty minutes. Subcutaneous doses 
are administered into the loose sidn in the back of the neck whereas oral doses are given by means of a feeding needle. 
In both cases, a volume of 0.2 ml Is used per mouse. A control compound of known efficacy administered by the same 
route is included in each test. Animals are observed daily, and the nunnber of survivors in each group is recorded for 
IS 72 hours (three days) post challenge. The PDSO Is a calculated dose at which the compound tested protects 50% of 
a group of mice from mortality due to the bacterial Infection which would be lethal in the absence of drug treatment. 

Assay VI 

so Murine Staphylococcus ai/reus Intramammary Infection model 

[0084] tHactating mice (female CF-1 that gave birth 2 to 5 days prior to the day of infection) (female CF-1 ) are allotted 
to cages (•! per cage) upon their arrival, and allowed to acclimate for 24-48 hours before being used. Mice are Infected 
In the L4 mammary gland with 0.1 ml of a 300 to 450 colony forming units (CFU)/ml log phase culture of Staphylococcus 

S3 aureus strain UC 6097. Each experiment has one Infected, non-medicated control group. Thirty minutes alter infection 
has begun, compound treatment is given. Subcutaneous doses are administered Into the loose skin In the back of the 
neck whereas oral doses are given by means of a feeding needle, in both cases, a volume of 0J2. ml Is used per moused 
The endpoint Is the presence or absence of clinical mastitis symptoms and quantitation of bacterial numbers in the 
mammary glands five days after infection. Bacteria are quantitated by homogenizing the infected gland with 4 volumes 

30 of phosphate buffered saline for 30 seconds (Omni International, model TH). The homogenate and dilutions of the 
homogenate are piated on Brain Heart Infusion Agar, incubated at 37* C ovemight, and the colonies counted. The 
lower limit of detection Is 50 CFU/gland. Infected, non-medicated mice have — 5 x 10^ CFU/gland at the time of 
necropsy. 

35 Assay VII 

Determination Of MIC Of Fusobacterium necrophorum Isolated Using Anaerobic Plate Dilution Technfaiues 

[0085] Minimum inhibitory concentration (MIC) data may be collected from isolates of Fusobacterium necrophorum 

40 of cattle and sheep origin. The MIC values for Fusobacterium necrophorum are determined using plate dliutton tech- 
niques and Inoculation with a Steer's replfcator. The prxxsedures are those outlined in "Methods For Antimicrobial Sus- 
ceptibility Testing Of Anaerobic Bacteria-Third Edition; Approved Standard" (vol. 13, no. 26, 1993) by the National 
Committee on Clinical Laboratory Standards (NCCLS). A total of 1 0 dilutions of the antimicrobials are tested as doubling 
dilutions of the drug (32 to 0.063 mcg/ml). Control strains of anaerobic bacteria {Clostridium perfringens fiCTCC 13124 

"fs and Bacteroides fragllis ATCC 25285) are used as controls on each Inoculated plate. 

[0086] The compounds of the present invention, and the pharmaceutically acceptable salts thereof (hereinafter the 
active compounds"), may be administered through oral, parenteral, topical, or rectal routes in the treatment of bacterial 
and protozoal infections. In general, these compounds are most desirably administered in dosages ranging from about 
0.2 mg per kg body weight per day (mg/kg/day) to about 200 mg/kg/day in single or divided doses (i.e., from 1 to 4 

so doses per day), although variations will necessarily occur depending upon the species, weight and condition of the 
subject being treated and the particular route of administration chosen. However, a dosage level that is In the range 
of about 4 mg/kg/day to about 50 mg/kg/day is most desirably employed. Variations may nevertheless occur depending 
upon the species of mammal, fish or bird being treated and its individual response to said medicament, as well as on 
the type of phannaceutical formulation chosen and the time period and interval at which such administration is carried 

S5 out. In some instances, dosage levels below the lower limit of the aforesaid range may be more than adequate, while 
In other cases still larger doses may be employed without causing any harmful side effects, provided that such larger 
doses are first divided into several small doses for administration throughout the day. 

[0087] in the treatment of cancer, in particular non-small cell lung cancer, the active compounds may be administered 
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pensions, injecteble solutions elil^^T' ' Jellies, gels, psst^^^k^^ ' "^"S^. ««ches. 

b Were l«, pow„,^?2 °' «W* «:M «M 

* I0092J Poradmhistration to animals otherth«„H «»»«tance wrth standa«J 

butyric acid, potS^J^^^^ T^'^ o'polylactic andpoiygiycr^ °' * "*~S- example, 

I009SJ In Tables land 2 below "E^.r^f^ . . «='«"-"nted or amphlpathic 

before the table- "P" mfor. t« ti, Example number T mfo« t„ 
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11 




H 


-C(0)CH3 


F 




6.71 




700.6 


12 






CH3 


H 




3.71 




686.6 


13 


T-1 


H 




U 








637.4 


14 


T-1 


CH3 




V 


18,98 






679.6 


15 

- 


T-1 


CH3 


\ / ^ 


B 


9.79 






673,4 


16 


T-4 


CH3 


-C(0)CH3 


C 




10.14 




714.5 


17 


T-1 


H 




U 








655.4 


ie 


T-4 


CH3 


-C(0)0CH3 


0 




35.35 




730.5 


19 


7-4 


H 


^{OjOCHaCHa 


C 




23.00 




730.5 


20 


T-4 


CHa 


-C(0)OCH2CH3 




12.93 






744.5 


21 


T-4 


CH3 


.SO2CH3 


1 ' 




24.14 




750.5 


22 


T-1 


H 


/ — \ X 


£ 


14.38 






675.7 


23 


T^ 


CHa 


-C{0)NHCH(CH3)2 


Q 




22.21 




757.7 


24 


T-4 


CH3 


-C(0)CH20C(0)CH3 


R 




13.87 




772.4 


25 


T-i 


CH3 




E 


13.63 






689.4 


26 


T-4 


CH3 




Q 








797.6 


27 


T-4 


H 


-C(0)0C<CHa)3 


C 


16.47 






768.5 


28 


T^ 


CHa 


-C(0)0C<CH3)a 


c 


15.54 






772.5 
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45 


T-4 


CH3 


-S02(CH2)3CH3 


J 


16.39 






792.4 


• 


46 




CH3 


-C{0)NHCHaCH3 


Q 








743.5 


10 


47 


T-4 


CH3 


-SOzCHCCHaJa 


K 


12.83 






778.3 




48 




CH3 


-SO2CH2CH3 


K 




29.13 




764.4 




49 


T-4 


CHs 


benzyfsulfonyl 


K 


15.31 






826.4 


13 


50 


T-4 


CH3 


cycJopropyl 


U 




32.79 




712.4 




61 


T-4 




Both and Y^" are 
cyclopropyl 


u 








738.4 




52 


T-4 


H 


cyctopropyt 


u 




9.52 




698.3 


20 


63 


T-4 


H 


-C(0)OCH2CH=CH2 


N 




25.38 




742.3 




54 


T-4 


H 


<:(0)0(CH2)2Ci 


M 


13.29 






764.2 




55 


T-4 


H 


-C(0}(cycfopropyt) 


L 




10.32 




726.5 


25 


66 


T-4 


H 


-C(0)CH20H 


L 




4.86 




716.4 




57 


T-4 


H 


-C(0)CH20C(0)CH3 
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6.99 
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743.5 




60 
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H 
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61 
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S 








742.4 
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714.5 




63 


T^ 


H 
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L 




5.82 




730.4 




64 


T-4 


H 


-C(0)H 


L 


9.06 


5,92 




686.4 




65 


T-4 


H 
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L 
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CHa 


-S02CH2C(0)OCH3 


K 


12,97 






808.5 




67 


T-4 


CH3 


-C(0)CH2N(CHa)2 


AD 


6.03 






757.5 


10 


68 


T-4 




-C(0)CF3 


AD 








768.4 




69 


T-4 




2-furoyl 


AD 


12.42 






766.4 




70 


T-4 


CH3 


-CH2C(0)CH3 


AB 


6.43 






728.4 




72 


T-4 
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AE 
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74 






.CHzC(0)0CH3 


AB 


9.42 






744.4 


75 




CHa 


2-benzofuranylcarbonyl 


AD 


16.32 






816.1 


76 




CHa 


-C<0)CH2NHC(0)(phenyl) 


AD 


12.66 






833.1 


77 


T-4 


CHa 


2-methoxy benzoyl 


AD 


13.39 






806,1 


78 


T-4 


CH^ 


2-thtefiylcarbonyi 


AD 


13.66 






782.3 


79 




CHj 


0 


AD 

1 


13.46 






779,4 






CH, 




AD 


7.87 






771.4 


81 


T-4 




benzyl 


AB 


10.54 






762.6 


82 


T-4 


CH3 


benzovi 


AD 


13.65 






776.1 


83 




CH3 


2-hydroxyethyl 


H 


4.39 






716.4 


84 


T-4 


CH3 


3 &^iiTiethoxvben2nvl 

Wf^'^"' IW^^ Ww* IfcWy 1 


AD 


14.42 






836.6 


8S 


T-4 


H 


2-furoyl 


AD 


11.75 






752.5 


86 


T^ 


H 


-C(0)CH2N(CH3)2 


AD 


5.48 






743.5 


Of 


1 


wn3 




AH 


7 3i 






780.6 


oo 


T-4 
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AD 
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766.6 


90 
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AC 
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91 
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Ex. 


T 






P 


HPLCl 


HPLC 
tl 


HPLC 
(II 


Mass 
Spec. 


156 




H 


2-phenylethylcarbonyl 


AD 


14.41 






790.5 


157 


T-4 


H 


benzylcarbonyl 


AD 


13,64 






776.6 


158 




CH3 


2-quinoxaloyl 


AD 


13.68 






828.5 


159 


T-4 


CHa 


2-quinoliny(carbonyi 


AD 


14.07 






827.6 


160 




CH3 


4-quinolinytcarbonyi 


AD 


12.33 






827.5 


161 


T-4 


H 


4-<)uinolinylcarix>nyl 


AD 


11.81 






813.7 


162 


T-4 


CH3 


2-pyridylcarbonyl 


AD 


10.43 






777.6 


163 


T-4 


H 


3-pyridyicart>onyl 


AD 


9.64 






763.4 


164 


T-4 


CH3 


3-pyridylcarbonyt 


AO 


9.93 






777.5 


165 


T-4 


H 


4-imidazotylcarbonyl 


AO 








752.6 


166 


T-4 


CH3 


3,4-dichlorobenzyl 


AB 


15.76 






830.4 


167 


T-4 


H 


3,4-dichlorobenzyl 


A8 


14.62 






816.5 


168 


T-4 


CHa 


3,6~difluQrobenzy) 


AB 


13,37 






798.5 


169 


T-4 


CH3 


4-fluorob€nryl 


AB 


11.28 






780.6 


170 


T^ 


CH3 


4-pyridylmethyl 


AB 


8.09 






763,6 


171 


T-4 


H 


4-pyndy1carbony1 


AD 


9.61 






763.6 


172 


T^ 


CH3 


4-pyridylcarbonyi 


AD 


9,90 






777.6 


173 


T^ 


CH3 


4-trifluorornethylben2yl 


AB 


14.78 






830.5 


174 


T^ 


H 


4-trifluorometftylbenzyl 


AB 


13.83 






816.6 


175 


T-4 


H 


-C(0)C(0)CH3 


AD 


11.19 






728.4 


176 


T^ 


CH3 


3-hydroxy-4-melhoxybenzyf 


AC 








808.5 


177 


T-4 


CH3 


if H 


AO 








805.6 


178 


T-4 


H 


5-nitro-2-furoyl 


AD 


13.82 






797,7 


179 


T-4 


H 


4-methoxybenzylcarbony! 


AD 


13.44 






806,6 


180 


T-4 


H 


2-hydroxybenzylcarbonyl 


AD 


12.67 






792.4 


181 


T-4 


H 


3, 5-difluorobenzy t 


AB 


12.44 






784.5 


182 


T-4 


H 


2-methoxybenzylcarbonyl 


AD 


13.92 






806.6 


183 


T-4 


H 


4-hy d roxybenzy lea rtx: n y 1 


AD 


10.73 






793.5 


184 


T-4 


H 


3-hydroxybenryicarbonyl 


AD 


11.24 






792.5 
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194 


T-4 


CH3 


diphenyfphosphinyl 


AG 


15.80 






782.5 


195 


T-4 


CHa 




0 


AO 


9.90 






819.6 


196 








0 


AD 








633.6 


197 


T-4 


H 




AO 


15.53 






804.5 


198 






2-phenytethyl 


AC 


12.24 






776.6 


199 


T-^ 


CHa 


3-<4-hydroxyphenyl)-2- 
propenyl 


AC 


13.11 






818.6 


200 


T-4 


H 


4-methoxyphenoxymethyl- 
carbonyt 


AD 


14.05 






822.3 


201 


T-4 


H 


2-methoxyphenoxymethyl- 
cartxjnyl 


AD 


13.89 






822.9 


202 


T-4 


H 


phenoxymethylcarbonyl 


AD 


14.4o 






792.5 


203 


T-4 


CH3 


2-<bis{2- 
phenyiethyl)amino}ethyl 


AC 








923 


204 


T^ 


H 


4-melhylben2yl 


AB 


11.27 






762.5 


205 


T-4 


H 


2-phenoxyethylcarbonyl 


AD 


14.87 






806.9 


206 


T-4 


H 


2-chlorDphenoxymethyl- 
carbonyi 


AD 








826.4 
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215 






H3CS'^X 


AO 


14.85 






1 903.2 


216 






H3C-V 


AS 


16.59 






808.3 
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15 



40 



217 






O 


AB 


14.52 






938.5 


218 






9 


AB 


15.36 






868.6 


219 




CH, 


^^^^^ 


AB 








872.2 



55 



35 




36 
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3 


226 


T-4 


H 


OCH3 


AF 


19.25 






827.5 


10 








CI 














227 


T-4 


H 


NO2 


AF 


15.96 






780.5 


15 








6" 













20 

[0097] In Table 2 below, ail compounds are based on the T-4 macrolide template illustrated above. 
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Table 2 



0 


1 ^ 


1 ^ 


1 


p 


J n/iass 1 
._ Spec. 


10 


[228 
1 229 


Vis benzyl; Vis 2- 
1 pyraztnecart)onyl 


AK 


854.5 








T Js 4-fnethoxyben2yl; is 2- 
pyrazinecarbonyt 


AL 


1 884.5 1 


15 


230 




O 


AD 


1 644.6 1 
j j 
















231 


H 




AD 1 


830.8 


25 I 














232 


H 


7,8-difluoro-3^ ' 
quinofinecarbonyf 


AD 


849.6 




233j 


H 


a^uinoiinecarbonyl 


AD 


813.8 j 


33 H 


234 


H 


3-hydfoxy-4-metf)oxybenzoyl 


AD 


808.6 




23571 




:i-pyra2inecartx5nyl 


AO 


778.6 j 



40 



45 



SO 
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Ex. Y' j Y'' 


P 


Mass 
Spec. 


243 H 1 iHsoqufnoTmecarbonyf 


AI 


) 813.1 


244 H j 3-isoquinottnecarbonyl 


AC 


) 813.1 


245 H j 4-methoxy-2- 
I quinolinecarbonyl 


AC 


) 843.1"" 




AD 


830.2 


0 






247 H j 4-cinnolinecarbonyi 


AD 


814.2 


248 H 0 0" 


AD 


872.2 


1 'V^ n IM 






249 H 0 O 


AH 




I . 






250 H 3.4-<JmydfDxyben2yl 


AC 


794.2 


251 H 2-hydroxy-3- 

qumoxalinecarbonyl 


AD 


830.1 


252 H 2-{l^yrrole)-5-pyridylcarbonyl 


AD 


828.2 


253 H OH " 


AD 


860.1 


1 1 |„.-qV| 






254 H 3-ben2yloxy-4- > 
methoxybenzoyl 


\D 


898.6 
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Ex. 


y' 




P 


Mass 
Spec. 


5 


255 


H 


O 


AD 


666.6 


• 

10 






H,C 








256 




3 -be nzy loxy-4'methoxy benzyl 


AQ 

Ao 




15 


257 


H 


3.4-difluorobenzoyl 


AU 


f 9o.b 




268 


H 


2,4-difluorobenzoyl 


AO 


798.7 




259 


H 


O 


AD 


806.2 


20 














260 


H 


fe/t-butylC3rbonyl 


AD 


742.2 


25 


261 


H 


OH 


AD 


826.2 


30 












33 


262 


H 




AD 


810.1 




263 


H 


OH 

1 


AD 


822.6 


40 






H,CO 






45 


264 


H 


X 

HjC^O O 


AD 


940.1 


SO 














265 


H 


4-m e thoxy-3-( dimethyK ^e/t- 


AB 


908.6 


55 






butyt)silyloxy}benzyl 
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Ex. 






p 


Mass 
Spec. 


277 


H 


0 

ur 1 


AM 


833.6 


27B 


CH, 


2-benzimidazDlemethyl 


AB 


802.5 


279 


H 


4-benzyloxycarbonyl-2- 
fluorophenyl 


AH 


886.6 


280 


H 


3-hydroxy-4-methoxybenzyl 


AC 


794.6 


281 


H 


3.&<Jichloro-4- 
pyridazinecarbonyl 


AD 


832.6 


282 


H 




AD 


844.6 


283 






Al 


900.5 


284 


H 


4-pyridytcart>onyl 


AB 


749.1 


285 


H 


3-pyridyicart>onyl 


AB 


749.1 


286 




3-quinolinecarbonyl 


AD 


827.1 


287 


H 


3-bis(methytsulfonyl)amino- 
benzyl 


AB 


919 


288 


H 


3-6thoxy-4-hydroxybenzyf 


AC 


808.1 


289 


H 


3-methoxy-4-hydroxybenzyt 


AC 


794.1 


290 


CH3 




AQ 


764.02 



43 




44 
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Ex. 






P 


Mass 
Spec. 


5 


296 






AQ 


814.09 


10 












IS 


297 


CHa 


0 


AP 


950.16 


20 






T 

0 CFj 






23 












30 


298 


CHa 




AQ 


788.05 


35 






9)- 








299 


CHa 




AQ 


861.52 


40 
43 






X 






SO 


300 


CH3 


T T 

Y 


AQ 


781.04 



55 



45 
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5 


Ex. 






P 


Mass 
Spec. 




301 


H 


^^^^^ 


AP 


936.16 


10 






Q 
T 






15 












20 


302 


CH3 




AP 


883.5 


25 






9 

0 






30 













35 

Claims 

40 1 . A compound of the formula \ 



. 45 



50 



55 




or a phamnaceuticaliy acceptable salt or solvate thereof, wherein; 
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X is -CH2NR^- or -NR^CHa-. wherein the first dash of each of the foregoing X groups is attached to the C-1 0 
carbon of the compound of formula 1. the last dash of each group is attached to the C-8 carbon of the compound 
of formula J[ and wherein is H or methyl; 

XI is 



R^ and R2 are each OH; 

R3 is independently selected from the group consisting of H. O^-Cq allcylr(CH2)n](C6-C^o aryl)* and -{CH^^m 
(4-10 membered heterocyclic), wherein m Is an integer ranging from 0 to 4 and the foregoing R^ groups are 
optionally substituted by 1 to 3 R^^ groups; 

R6* is H, hydroxy, formyl, C^-C^q alicoxy, C^-C^q allcyl. C^-C^q all^enyi, -S02(C,'Cio all«yl), - (CH2)n,C(0)CH20C 
(0){C^-Cio alkyO. -(CH2)„C(0)(CH2).NR11R«. .(CH2)tC(0)(C,-Cio alkyi). - {CH2)mC(0)(CH2)tC(0){Ci.Cio 
aikyl). -(CH2)mC(0)(CH2)tO(CrCno alkyi). - (CH2)„,C(0)(CH2)tO(C2-Cio alkenyl), <CH2)t{Oe-<^^o aryl). -{CH^^ 
(4-10 membered heterocyclic), • C(0)(CH2)mC(0)(CH2)q(C6-Cio aryl), -C(O)(CH2)n,C(O)(CH^q(4-10 mem- 
bered heterocyclic), - (CH2)mC(0)(CH2)q(Cg-Cio aryl). -(CH2)mC{0)(CH2)q(4-1 0 membered heterocyclic). - 
(CH2)qC(0)(CH2);„0(CH2)t(C6-Cio aryl), -(CH2)qC(0)(CH2)„0(CH2)t(4-1 0 membered heterocyclic), '{CH2\Q 
{CH2)m(C6-C^o aryO. -(CH2)tO(CH2)„,(4-10 membered hetefDcyclic). -(CH2)„P(0)R3r16. -S02<CH2)t(C6-Cio 
aiyi), or-S02(CH2)i(4-1 0 membered heterocyclic), - (CH2)mC(S)(CH2)iNR^^R'»2, wherein m is an integer rang- 
ing from 0 to 4, q and t are each Independently an Integer ranging from 0 to 5, the heterocyclic moieties of the 
above R^' groups optionally include an oxo (^O) group on the ring system, and the foregoing R^' groups, except 
H, forniyl and hydroxy, are optionally substituted by 1 to 3 R^s groups; 

Ri"* and R''^ are each independently selected from H. C^-C^q alkyi, Cg-C^o aikenyi. - C{0)(Ci-Cio alkyi), 
-(CH2)m(C6-Cio aryl),-C(0)(CH2)„,(C6-Cio aryl). -(CH2)„,(4-10 membered heterocyclic), and -C(0)<CH2)„ 
(4-10 membered heterocyclic), wherein m Is an integer ranging from 0 to 4, and the foregoing R"*^ and R^^ 
groups, except hi, are optlonaily substituted by 1 to 3 Ri^ groups; 

each js independently selected from halo, cyano, nitro. trtfluoromethyl, azido, - C(0)R''s, -C(0)OR''s, -OC 
(0)R^6^ -OC(0)OR16 -NR14C(0)R^5^ .C(0)NR'>^R15, -NR^^R^^^ hydroxy. C^-Cg alkyi, -N(S02R->6)2. 
-NRi-^SOgR^^, -S(0)|(C^-Ce alkyi) wherein j is an integer ranging from 0 to 2, C^-Cg alkoxy, -(CH2)m(C8-C.,o 
aryl), and •(CH2)m(4-10 membered iieterocyclic), wherein m Is an Integer ranging from 0 to 4, and the alkyi, 
alkoxy, aryl and heterocyclic moieties of the above Ri^ subsituents are optionally substituted by 1 to 3 sub- 
stituents Independently selected from halo, cyano, nltro, trtfluoromethyl. azIdo, -C(0)R'»6, -C(0)0R'i6, -C0(0) 
Ri6^ -OC(0)Oi=l^fi -NR^^(0)R«. -C(0)NR14R^5^ .^rMris hydroxy, C^-Cs alkyi, and C^-Cq alkoxy; 
each R**^ and R^s jg independently H, -OR7, C^-Cq alkyi, -(CH2)m(CB-C^o or -(CH2)m(4-10 membered 
heterocyclic), wherein m is an integer ranging from 0 to 4, with the proviso that where R"'* and Ri® are both 
attached to the same nitrogen, then R"*-*- and R^* are not both -OR^; and 

each R16 |s fndependently selected from H. CyC^o alkyi, -(CH2)n,(C6-C.,o aryl). and - {CH2)„,(4-10 membered 
heterocyclic), wherein m is an integer ranging from 0 to 4. 

wherein alkyi means saturated monovalent hydrocarbon radicals having straight, cyclic or branched moieties. 

A compound according to claim R^ wherein Is H, hydroxy, hydroxy substituted C^-C^o'a'Mt formyl, C^-C^o alkoxy, 
-S02(Ci-C4 alkyi), -(CH2)mC(0)<Ci-C^o alkyi). - (CH2)„C(0)CH20C(0)(Ci-Cio alkyi). -(CH2)„,C(0)CH20(Ci.C,o 
alkyi), -(CH2)„C(0)(CH2)q(C6-CiQ aryl), -(CH2)„C(0)(CH2)q(4-1 0 membered heterocyclic), -(CH2)i(4-10 mem- 
bered heterocyclic), or -(CH2)t(Ce-Cio aryO, wherein m, q and t are each independently 0 or 1 . 

A compound according to claim t wherein R^' is selected from: -C(0)CH2CH3, - C(0)CH20CH3, -C(0)H, -C{0) 
CHgOH. -C(0)CH20C(0)CH3: -C(0)CH3, -4-chlorobenzyl, 2-pyridylmethyl, 4-acetamidoben2yl, 4-hydroxy- 
3-methoxybenzyl, 3-hydroxy-4-methoxybenzyl, 2-hydroxy ethyl, -C(0)CH2N(CH3)2, 4-qulnolinylmethyl, 2-quinoli- 
nylmethyl, -C(O)CH20C(O)CH3. - SO2CH2CH3, -S02CH(CH3)2, 2-furoyl, benzoyl, 1-methyl-2-pyn^lylcarbonyl. 
2-pyrazinylcarbonyi, 2-pyridylcarbonyl, 2-quinolinyIcarbonyi, 3-pyridyk:arbonyl, 3-cinnolinecarbonyi, 3-quinolinyl- 
carbonyl, 4-benzyioxycarbonyl-2-fluorophenyl. and 
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10 

4. A pharmaceutical composition forthe treatment of a bacterial, parasitic or protozoal infection, or a disorder related 
to a bacterial, parasitic or protozoal Infection, in a mammal, fish, or bird which comprises a therapeutically eflecttve 
amount of a compound of claim 1 and a' phannaceutically acceptable earner. 

13 

5. The pharmaceutical composition of claim 4 wherein said infection or disorder is pneumonia, otitis media, sinusltus. 
bronchitis, tonsillitis, or mastoiditis related to infection by Streptococcus pneumoniae, Haemophilus inffuenzae, 
MorBxella catarrhaSs, Staphylococcus aureus, or Peptostreptococcus spp.; pharynlgltis, rheumatic fever, or 
glomerulonephritis related to infection by Streptococcus pyogenes. Groups C and G streptococci, aostridimi dlp- 

20 theriae, or Actinobaallus haemoiyticum; a respiratory tract Infections related to infection by Mycoplasma pneumo- 

niae, Legionella pneumophila. Streptococcus pneumoniae, Haemophilus inffuenzae, or Chlamydia pneumoniae; 
uncomplicated sl<ln or soft tissue Infection, abscess or osteomyelitis, or puerperal fever related to infection by 
Staphylococcus aureus, coagulase-positive staphylococci (i.e., S. epidermldis, S. hemotytJcus, etc.), Streptococ- 
cus pyogenes, Streptococcus agalactiae, Streptococcal groups C-F (minute-colony streptococci), viridans strep- 

28 tococci, Corynetmcterium minutissimum, Clostridium spp., or Bartonella henselae; uncomplicated acute urinary 

tract Infection related to infection by Staphylococcus saprophyticus or Enterococcus spp.; urethritis, or cervicitis: 
a sexually transmitted disease related to infection by Chlamydia trachomatis, HaemophUus ducreyi, Treponema 
patSdum, Ureaplasma urealyUcum, or Neiserria gonorrheae; toxin disease related to Infection by S. aureus (food 
poisoning or toxic shock syndrome), or Groups A, B. and C streptococci; ulcer related to infection by Heiicolsacter 

30 pylori; systemic febrile syndrome related to infection by Borretia recurrent; Lyme disease related to Infection by 

Borreiia burgdorferi; conlundmis, Iteratitis, and dacrocystitis related to Infection by Chlarrtyd'ta tmchomatis. Neis- 
seria gonorrhoeae, S. aureus, S. pneumoniae, S. pyogenes, H. inliuenzaB, or Usteria spp,; disseminated Afyco- 
bacterium avium complex (MAC) disease related to infection by t^cot^acterium avium, or n^ycobacterium htrac- 
eiluiare; gastroenteritis related to infection by Campylobacter jejuni; intestinal protozoa related to infection by Crypt- 

3s osporidium spp.; odontogenic infection related to Infection by viridans streptococci; persistent cough related to 

infection by Bordeteila pertussis; gas gangrene related to infection by Clostridium perfringens or Bacfero/etesspp.; 
atherosclerosis or cardiovascular disease related to infection by Helicobacter pylori or Chlamydia pneumoniae; 
bovine respiratory disease related to infection by P. haemotytica, P. muttocida. Mycoplasma bovis, or Bordeteila 
spp.; cow enteric disease related to infection by £ colior protozoa; dairy cow mastitis related to infection by Staph. 

40 aureus, Strep, uberis, Strep agalactiae, Strep, dysgalactiae, Klebsiella spp., Corynebacterium, or Enterococcus 

spp.; swine respiratory disease related to infection by A. pleuro., P. multocida, or Mycoplasma spp.; swine enteric 
disease related to Infection by E. coll, Ijawsonia intraceJIularis, Salmonella, or Serpullna hyodysinteriae; cowf ootrot 
related to Infection by Fusobacterium spp/, cow metritis related to Infection by E. coli; cow hairy warts related to 
infection by Fusobacterium necrophonmi or Bactemides nodosus; cow pink-eye related to infection by Moraxelia 

49 bovis; cow premature abortion related to Infection by protozoa; urinary tract infection In a dog or cat related to 

infection by E. coli; sl<in or soft tissue Infection in a dog or cat related to infection by Staph, epidennidis. Staph, 
intermedius, coagulase neg. Staph, or R muitodda; or dental or mouth infectton in a dog or cat related to infection 
by AicaJigenesspp., Bacteroidesspp., aostrkSum spp., Enterobacterspp,, Eutmcterium, Peptostreptococcus, For- 
phyromonas, or Prevoteiia. 

so 

6. Used of a compound according to claim 1 for the manufacture of a medicament for treating a bacteriai, parasitto 
or protozoal infection, or a disorder related to a bacterial, parasitic or protozoal infection, In a mammal, fish, or bird. 

7. Use as claimed in ctaim 8 wherein said infection or disorder is 

55 pneumonia, otitis media, sinusltus. bronchitis, tonsillitis, or mastoiditis related to Infection by Streptococcus 

pneumoniae, Haemophilus influenzae, Moraxelia catarrhaJis, Staphylococcus aureus, or Peptostreptococcus spp. \ 
pharynigrtis, rheumatic fever, or glomerulonephritis related to infection by Streptococcus pyogenes. Groups C and 
G streptococci, Clostridium diptheriae, or Actinot>acHius haemoiyticum; a respiratory tract Infections related to 
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infection by Mycoplasma pneumoniae, Leglonelia pneumophila. Streptococcus pneumoniae, Haemophilus influ- 
enzae, or Chlamydia pneumoniae; uncomplicated skin or soft tissue infection, abscess or osteomyelitis, or puer- 
peral fever related to infection by Staphylococcus aumus, coagulase-positlve staphylococci (I.e.. SL ep!€ierrmSs, 
S. hemolyticus, etc.). Streptococcus pyogenes. Streptococcus agaiactlae. Streptococcal groups OF (minute-col- 
ony streptococci), viridans streptococci, Corynebacterium minutissimum, dostrkiiumspp., or Bartonelto henselae; 
uncomplicated acute urinary tract infection related to infection by Staphylococcus saprophyticus or Enterococcus 
spp.; urethritis, or cervicitis; a sexually transmitted disease related to infection by Chlamydia trachomatis, Haemo- 
philus ducreyi, Treponema pallidum, Ureaplasma urealyticum, or Neisenia gonorrheas; toxin disease related to 
infection by S. aureus (food poisoning or toxic shock syndrome), or Groups A. B, and C streptococci; ulcer related 
to Infection by Helicobacter pylori; systemic febrile syndrome related to Infection by Borreiia recurrentis; Lyme 
disease related to infection by Borreiia du/pc/orfer/; conjunctivitis, keratitis, and dacrocystitis related to infection by 
Chlamydia trachomatis. Neisseria gonorrhoeae, S. aureus, S, pneumoniae, S. pyogenes, H. infk^zae, or Listeria 
spp.; disseminated Mycobacterium avium complex (MAC) disease related to infection by Mycobacterium avium, 
or Mycobacterium intracellulare; gastroenteritis related to infection by Campylobacter Jejuni; intestinal protozoa 
related to infection by Cryptosporidium spp.; odontogenic Infection related to Infection by viridans streptococci; 
persistent cough related to infection by Bordetella pertussis; gas gangrene related to infection by Clostridium 
perfringens or Bactemides spp.; atherosclerosis or cardiovascular disease related to Infection by Helicobacter 
pylori or Chlamydia pneumoniae; bovine respiratory disease related to infection by R haemolytica, P. muitodda. 
Mycoplasma bovis, or Bordetella spp.; cow enteric disease related to infection by £. coH or protozoa; dairy cow 
mastitis related to Infection by Staph, aureus. Strep uberis. Strep, agaiactlae. Strep, dysgaiactlae, Klebsieiia spp., 
Corynebacterium, or Enterococcus spp. \ swine respiratory disease related to infection by A^pieunx, R multoada, 
or Mycoplasma spp.; swine enteric disease related to infection by E. coli, Lawsonia intrdcellularis, Saimonelia, or 
Serpulina hyodysinteriae; cow footrot related to Infection by Fusobacterium spp.; cow metritis related to infection 
by E, coir, cow hairy warts related to infection by Fusobacterium necrophorum or Bactemides nodosus; cow pink- 
eye related to Infection by Moraxella bovfs; cow premature abortion related to Infection by protozoa; urinary tract 
infection in a dog or cat related to infection by £ coir, skin or solt tissue in a dog or cat related to infection by Staph 
epidermidis. Staph, intermedius, coagulase neg. Staph or P. multoada; or dental or mouth Infection in a dog or cat 
related to Infection by AJcaligenes spp,, Bacterddes spp., Clostridium spp,, Enterabacterspp,, Eubacterium, Pep- 
tostreptocoGcus, Porphyromones, or Prevotella. 

■ 8. A pharmaceutically composition for the treatement of cancer In a mammal which comprises a therapeutically ef- 
fective amount of a compound of claim 1 and a pharmaceutically acceptable carrier 

9. A pharmaceutically composition of claim 8 wherein said cancer Is non-small cell lug cancer, 

10. Use of a compound according to claim 1 for the manufacture of medicament for treating cancer in a mammal which 
comprises administering to said mammal a therapeutically effective amount of a compound of dalm 1 . 

11. Use as claimed in claim 12 wherein said cancer Is non-small cell lug cancer. 

12. A method of preparing a compound of the formula 1^ 




as defined in claim 1 

which comprises treating a compound of the formula 
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10 




CH, 



with a compound of the formula 



15 



20 



25 



in an aprotic solvent in the presence of pyridinium g-toluenesulfonate or E-toluenesuffonic acid monohydrate, 
or both pyridinium £-toluenesuIfonale and £-toluenesulfonic add monohydrate. 



Patentansprilche 

1 . Verbindung der Forme! 1 



30 



35 



40 



45 




CM. 



Oder ein phamiazeutlsch vertragliches Sab Oder Solvat davon. worin: 

X -CHoNRQ- Oder -NRSCHa- darstellt. wobei der erste Strich von jeder der vorangehenden Gruppen X an das 
C-1 0.I<Dhlenstoffatom der Verbindung der Forme) 1 gebunden ist und der letzte Strich von Jeder p"^PPe an 
das C-8-Kohlenstottatom der Verbindung der Fonnel 1 gebunden Ist, und wobel R6 H oder Methyl darstellt, 
XI 



so R-^ 



55 



darsteift, 

R1 und R2 Jeweils OH darstellen; lj x /r- a n a 

r3 unabhangig ausgewahit ist aus der Gruppe, bestehend aus H. Ci-Cs-AIkyl, -(CH2)ni(CB-Cio-Aryi) una 
-<CH2)^(4-1 0-gliedrigem Heterocyclus). worin m eine ganze Zahl Im Bereich von 0 bis 4 ist und die vorange- 
henden Gruppen R3 gegebenenfalls mit 1 bis 3 Gruppen R13 substltuiert sind; 

R6' H, Hydroxy. Formyl. Ci-Cig-Alkoxy. Ci-C^o-Alkyl. Ca-Cio-Amenyl. -SOgCCi-C.o-Alkyi). -(CHaj^C (O) 
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CH20C(0)-(C,-Cio-Alky0. -(CH2)mC(0) (CH2)tNRiiRi2. -(CH2)tC(0) (Ci-C^o-AIkyO. - (CH2)^C{0) (CH^^C 
(O) (C^Cio-Alkyl). -(CH2)„C(0) (CH2),0(Cn-C,o)-Alkyl). -(CH2)„C(0) <CH2)tO(C2-Cio.Alkenyl) , - (CH^^ 
(Ce-Cio-Aryl). - (CHgW^-IO-glledrigen Heterocyclus), -C(0) (CH2)mC{0) (CHa), (Ce-CiQ-Ajyl), -C(0) (CH2)„,C 
(O) (CH2)c(4-10-glieclrigen Heterocyclus). -(CH2)„C (O) (CHg), (Ce-C^o-Aiyl), - (CH2)„C(0) (CH2)q 
(4-10-gliedrigen Heterocyclus), - (CH2)qC(0) (CHa)^© (CH2)t (Cg-C^o-AryO. - (CH2)qC{0) (CH2)n,0(CH2)t 
(4-1 0-gIiedrigen Heterocyclus). - (CH2)tO(CH2)„, (Ce-C^o-Aryl). - {CH2)tO(CH2)m(4-10-gfiedrigen Heterocy- 
clus). -(CH2)„P(0)R3r16, . SO2 (CH^^ {Ce-C^o-Aryl) oder -S02(CH2)t (4-10'gliedrigen Heterocyclus). - 
{CH2)„C (S) {CH2)t NR""^ R^^ darstellt, worin m eine ganze Zahl Im Berelch von 0 bis 4 Ist, q und t Jewells 
unabhangig eine ganze Zahl im Bereich von 0 bis 5 sind, die heterocycltschen Einheiten der vorstehend ge- 
nannten Gruppen R^' gegebenenfalls eine Gruppe Oxo(=0) am Ringsystem einschlieBen, und die vorange- 
henden Gruppen R®', mit Ausnahme von H, Fomnyl und Hydroxy, gegebenenfalls mit 1 bis 3 Gruppen R^^ 
substltuiert sind; 

R" und R^2 Jewells unabhSnglg ausgewflhlt sind aus H. C,-Cio-Allcyl, Cg-Cio-AIkenyl. -C{0) (C-j-Cio-Allcyl). 
-(CH2)m(C6-Cio-Aryl), -C(0) (CH2)m(Ce-Cio-Aiyl). -(CH2)m(4-1 0-gliedrigem Heterocyclus) iind -C{0) (CHa)^ 
(4-1 0-gIiedrigem Heterocyclus), worin m eine ganze Zahl Im Bereich von 0 bis 4 1st, und die vorangehenden 
Gruppen R''^ und R^^, mit Ausnahme von H. gegebenenfalls mit 1 bis 3 Gruppen R^^ substltuiert sind; 
jedes Ri3 unabhangig ausgewahit ist aus Halogen, Cyano, NItro, Trifluormethyl, Azido, -C(0)R^6, -C(0)0R^6^ 
-0C(0)R16, OC(0)OR16, -NR^4c(0)R'«5, -C(0)NR'i-*Ri5, -NR^-^R^s, Hydroxy, C^-Cg-Alkyl, -NCSOgR'*^ 
-NR'i'^SOgR^®, -S(0)j(C,-Cs-Alkyl), worin j eine ganze Zahl im Bereich von 0 bis 2 ist, C-j-Ce-AIkoxy, -iCH^f^ 
(Ce-C^o'AryO und -(CH2),n(4-1 0-gliedrigen Heterocyclus). worin m eine ganze Zahl im Bereich von 0 bis 4 Ist 
und die Aikyl-. AJI^oxy-, Aryl- und heterocycllschen Einheiten der vorangehenden Substituenten R^^ gegebe- 
£:flenfalls mit 1 bis 3 Substituenten, unabhangig ausgewahit aus Halogen, Cyano, Nitro.Trifluoromethyl, Azido, 
-C(0)R'>e, .C(0)ORie^ . CO (O) Rie -OC (O) ORi®, -NRi^C(O) R^s (q) NR'J^Ris -NRi^^s, Hydroxy. 
C^-Cg-Alkyl und C^-Ce-Alkoxy, substltuiert sind; 

Jedes R1-* und unabhfinglg H, -OR^, G^-Ce-Alkyl. - (CH2)m(C6-Cio-Aryl) oder -(CH2)m(4-10-glledrigen He- 
terocyclus) darstellt worin m eine ganze Zahl im Bereich von 0 bis 4 ist, mit der MaBgabe. dass, wenn R**^ 
und R^5 belde an das gleiche Stickstoffatom gebunden sind, dann R*"^ und R^s nksht beide -OR7 sind; und 
Jedes Rifi unabhangig ausgewahit ist aus H. Ci-C^o-Alkyl, (CH2)m(Cg-Cio-Aryl) und -(CH2)n,{4-1 0-glledrigem 
Heterocyclus), worin m eine ganze Zahl im Bereteh von 0 bis 4 ist; 

worin Alkyl gesattlgte, einwertige KohlenwasserstofTreste mit geraden, cyclischen oder verzwelgten Einhei- 
ten bedeutet. 

Verbindung nach Anspruch 1, worin R^' H. Hydroxy, Hydroxy-substituiertes C^-C^Q-Alkyl, Formyl, C^-C^o-Alkoxy, 
-S02(C,-C4-Ajkyl), -(CH2)^C(0) (C^-C^o-AlkyO. - (CH2) ^C{O)CH20C(O) (Ci-C^Q-Alkyl). -{CH^^n^iOyCH^O 
(C^-Cio-Alkyi), - (CH2)mC(0) (CH2)q(C6-Cio-Aryl). -(CH2)mC(0) (CH2)q(4-1 0-gliedrigen Heterocyclus). -(CH^^ 
(4-10-gliedrigen Heteroc^us) oder -(CH2)t(C6-Cio-Aryl) darstellt, worin m, q und t Jewells unabhdngig 0 Oder 1 
sind. 

Verbindung nach Anspruch 1. worin R^* ausgewahit ist aus: -C(0)CH2CH3, -CCOjCHgOCHg, -C(0)H. -C (O) 
GHgOH, -C{0)CH20C(0)CHa, -C(0)CH3, -4-Chlort)enzyt, 2-Pyridylmethyl, 4-Acetamidobenzyl, 4-Hydroxy-3-me- 
thoxybenzyi, 3-Hydroxy-4-methoxybenzyl, 2-Hydroxyethyl, -C (O) CHgN (CH3)2, 4-Chlnollnylmethyl, 2-Chinolinyl- 
methyl. -C(0)CH20C(0)CH3, - SO2CH2CH3, -S02CH(CH3)2. 2-Furoyl. Benzoyl, 1 -Methyl-2-pyn'olylcarbonyl. 
2-Pyrazinylcarbonyl, 2-Pyridylcarbonyl, 2-Chinolinylcarbonyl, 3-Pyridylcarbonyl, 3-Cinnolincarfaonyl. 3-Chinolinyl- 
carisonyl, 4-BenzyloxycarbonyI-2-fluorphenyl und 




Pharmazeutlsche Zusammensetzungzur Behandlung einerbakteriellen, parasitaren oder Protozoeninfektlon oder 
einer Storung, die durch eine bakterielle, parasltare oder Protozoenlnfekdon bedlngt Ist, bei einem Sauger, Rsch 
Oder Vogel, wefche eine therapeutisch wirksame Menge einer Veriaindung nach Anspruch 1 und einen phanma- 
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zeutlsch vertragllchen Tiager umfasst 



5 PhaimazeuJIsche Zusammensetzung nach Anspruch 4. wobel die Intektlon oder St6rung bedeutet 

Pneumonia Otitis media, Sinusltus, Bronchitis, Tonsillitis oder IVlastoiditis. die durch InfelcUon durcii Strep- 

5 tococcus pneum^lae. Haemophilus inOuemae, MoiaxeBa catanhalis. Staphylococcus aureus oder Peptostrep- 

tococcus soa bedingt slnd; Phaiynlgltis. rtieumatisches Reber oder Glomerulonephritis, die dutch lnfei«lon durch 
Streptococcus pyogenes, Gruppen C und G streptococci. Clostridium diphtheriae oder ActinobacHlus haemotyU- 
«//n bedingtsind; Atmungstrakdnfektlonen. die durch InteWion durch l^lycoplasma pneunmUae. L^onella pneu- 
mophila. Streptococcus prteumomae. Haemophilus irtfluenae ocferCWamj^pneumonftwbed ngtsind; untom- 

10 piizlerte Haut^oder Weichgewebslnfektlonen, Abszess oder Osteomyelitis Oder Klndbetttleber, die durch Intektlon 

durch Staphiflococcus aureus. Koagulase-positive Staphylococci (d.h. S. epldermidis, S. hrnnolyOcus, u^.) Str^ 
tococcus pyogenes. Streptococcus agalactiae. Streptococcalgruppen C-F (Kutzlwlonie Streptococci). WidaiB 
Streptococd. Corynebacterium minutlssimum. Ctostrldlum spp. oder Barton^ henselae bedingt slnd; unkompll- 
zierte akute HamtrakOnteWion, die durch Infektion durch Staphylococcus saprophyUcus Oder Cnfeiocoocus spp. 

13 txdingt Ist Urethritis oder Cervicitis; eine sexuell Qbertragene Erkrankung, die durch Infektion durch Chlamydia 

trachomatis. Haemophilus ducreyi. Treponema pallidum. Ureaplasma urealyticum oder Neisseria gononheae be- 
dingt ist- ToxinerkrBnkung. die durch IntekUon durch S. aureus (Lebensmittelvcrgiftung oder toxisches Schocksyn- 
drom] Oder Gruppen A. B und C-Streptococd bedingt Ist; GeschwQr. das durch Infektion durch Helicobacter pylori 
bedingt ist: systomlsches Flebersyndrom, das durch InfekBon durch BorreUa recorrenfis bedingt ist; Lyme-Krank- 

20 helt die durch Infektton durch flo/rsffa /w/gdo/ferfbedingt tet; KonJunktWHs. Keratitis und Dacrocystitis, die duich 

Infektion durch Chlamydia trxhomaSs. Neisseria gononhoeae, S. aureus, S. pneumoniae. S pyogen^, H. influ- 
enzae Oder Usferfe spp. bedingt sind; disseminierte M «oi»acfeiftini avhjm-Komplex (MAQ-Krankhert, die durch 
infektion durch Mycobacterium avium oder Mycobacterium Intiacellulare bedingt Ist; Gastroenteritis, die durch 
Infektion durch CaawtoZwcfer ye/un/ bedingt ist; Intestinalprotozoa. die durch InfekBon durch CryptasportOim 

26 spp bedingt slnd; odontogene Infektion. die durch Infektion durch Vlridans-Streptococcl bedingt ist; perstetenter 

Husten, der durch Infektion durch Bordetella pertussis bedingt ist; Gasgangran. das durch InfekOon ^^f^ 
tridium perfringens oder Bacteroides spp bedingt Ist; Atherosklerose oder cardiovascuiare Krankhelt. die durch 
Infektion durch Helicobacter pylori oder Chlamydia pneumoniae bedingt ist: Erkrankung des AtmungsBakts beirti 
Rind, die durch Infektion durch P. haemolyOca. P. multocida. Mycoplasma bovis oder ^''^f « ^W'- 

» enterische Erkrankung belm Rind, die durch infektion durch E. cdi oder Protozoa bedingt 1st; Mitohkuhrriastltls. 

die durch infektion durch Staph, aureus. Strep, uberis. Strep agalactiae. Strep, '^'^^'^f • '^^'^f Jff^- 
Corynebacterium oder airerococciis spp bedingt ist; Erkrankung des Atmungstrakts belm Sohwein, <«e durch 
Infektion dutch A. pleuio.. P. multockto oder Mycoplasma spp. bedingt ist; enterische Ericrankung beiin Schwetn 
die durch Infektion durch £ coH. I^wsonia IntraceUularis. SalmoneBa oder Serpulina /iyoc^fe/Be bedingt ist; 

35 Rinderklauenfaule. die durch Infektion durch Fusobacterlum spp. bedingt 1st; Rlndemietritls. die durch Infektion 

durch E co/f bedingt ist: Rinderhaarwarzen (cow hairy warts), die durch Infektion dutch Fusobacterium necropho- 
mm Oder Bacteroides nodosus bedingt sind; KonJunktivlUs belm Rind, die durch Infektion dutch Mora^iia bovis 
bedingt ist; Veriolben, das durch Infektion durch Protozoa bedingt ist; Hamtrakthfektlon bel einem Hund oder 
einer Katze. die durch Infektion durch £ co/r bedingt Ist; Haut- oder Wetahgewebslnfektion bel einaini Hund oder 

40 einer Katze. die durch Infektion durch Staph, epldermidis. Staph, intenneaus. Coagulase Saph. oderR 

multocida bedingt ist; oder dentaie oder Mundinf ektion bel einem Hund oder einer Katze. die durch Infekdon durch 
Alcattgenes spp.. Bacteroides spp.. ClostritBum spp.. ErOembaeter spp.. Bubacterium. Pepto&r^stocoocus. Por- 
phymmonas oder Prevotella bedingt ist. 

« 6 Venwendung einer VertJindung nach Anspruch 1 zur Herstellung elnes Arznelmitteis zum Behandein elnerbaWe- 
riellen. parasltSren oder Protozoentnfektion. oder einer durch eine bafcterielle. parasitare oder ProtozoenlnfeWton 
bedingten St6rung bei einem Sfiuger, Fisch oder Vogel. 

7. Venwendung nach Anspnjch 6, wobel die InfekUon Oder Stanjng bedeutet 

so Pneumonia, Otitis media. Sinusltus. Bronchitis. Tonsillitis oder Mastoiditis, dte dutch Infektion durch Strep- 

tococcus pneumor,iae. Haemophilus influenzae. Moiwceta catanhaJIs, Staphylococcus aureus oder P^t<»f^P- 
tococcus spp bedingt sind; Pharynlgltls. rtieumatisches Reber oder Gtomerulonephritis. die durch InfekMon durch 
Sfrepfococcus pyogenes, Gruppen C und G streptococci, Clostridium diphtheriae oder ActinobatMa haemolyti- 
cum bedingt sind; Atmungstraktinfektionen, die durch infektton durch Mycoplasma pneumoniae, Legioneila pneu- 

SB mophila. Streptococcus pneumoniae, Haemophilus influenzae oder Chlamydia pneumoniae bedingt smd; "nkom- 

plizierte Haut- oder Weichgewebsinfektionen. Abszess Oder Osteomyelitis oder KIndbettfieber, die durch Infektion 
duroh Staphylococcus aureus, Koagulase-positive Staphylococci (d.h. S. epldermidis, S. hemolyticus, usw.). Strep- 
tococcus pyogenes. Streptococcus agalactiae. Streptococcalgruppen C-F (Kurzkolonie StreptococcQ. Vindans 
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Streptococci, Corynebacterium minutissimwn, Clostridium spp. oder Bartonella henselae bedin^ sind; unkompU- 
zreite akute Harntraktinfektion. die durch Infektion durch Staphylococcus saprophyticus oder Enterococcus spp. 
beeffngtist; Urethritis oder Cervicitis; eine sexuell Qbertragene Erkranlcung, die durch Infektion durch CNamydia 
trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyUcum oder Neisseria gonorrheae be- 

5 dingt ist; Toxin erkrankung, die durch Infektion diirch S. aureus (Lebensmitteivergiftung oder toxisches Schocksyn- 

drom). Oder Gruppen A, B und C-Streptococd bedingt 1st: Geschwur, das durch Infektion durch HeiiccO^acter pylon 
bedingt ist; systemisches Fiebersyndrom, das durch Infektion durch Borrelia recumentisbedrnglt ist; Lyme-Krank- 
heit, die durch Infektion durch Borrelia burgdorferi bedln^ ist; KonjunkUvitls, Keratitis und Dacrocystftis, die durch 
Infektion durch Chlamydia trachomatis, Neisseria gonorrhoeae, S. aureus, S. pneumoniae, S. pyogenes, H. Influ- 

10 enzae oder Listeria spp. bedingt sInd; dissemlnierte Mycobacterium avium-Komplex (MAC}-Krankhelt, die durch 

i. Infektion durch Mycobacterium avium oder Mycoi^cterium intracellulare bedingt ist; Gastroenteritis » die durch 

Infektion durch Campylobacter Jejuni bedingt ist; Intestinalprotozoa, die durch Infektion durch Cryptosporidium 
spp. bedingt sind; odontogene Infektion. die durch Infektion durch Viridans-Streptococci bedingt ist; perslstenter 
Husten, der durch Infektion durch Bordetella pertussis bedingt ist; Gasgangran, das durch Infektion durch Ctos- 

IS tridium perfringens oder Bacterddes spp bedingt ist; Atherosklerose oder cardiovesculfire Krankheit, die durch 

Infektion durch Helicobacter pylori <^er Chlamydia pneumoniae bedln^ ist; Erkrankung des Atmungstrakts beim 
Rind, die durch Infektion durch P. haemotytica, R multoada. Mycoplasma bovis oder Bordetella spp. bedingt ist; 
enterlsche Erkrankung beim Rind, die durch Infektion durch H coil oder Protozoa bedingt ist; Milchkuhmastitis, 
die durch infektion durch Staph, aureus. Strep, uberis. Strep, agalactiae. Strep, dysgalactiae, Klebsiella spp., 

20 Corynebacterium oder Enterococcus spp bedingt ist; Erkrankung des Atmungstrakts beinn Schwein, die durch 

Infektion dun::h A pleuro,, P. multoada oder Mycoplasma spp. bedingt ist; enterlsche Erkrankung beim Schwein, 
die durch infektion durch E. cali, Lawsonia intracellularis. Salmonella oder Serpulina hyodysinteriae bedlngit ist; 
Rinderkiauenfaule, die durch infektion durch Fusobacterium spp. bedingt ist; RIndermetritis, die durch infektion 
. durch £. co// bedingt ist; RInderhaarwarzen (cow hairy warts), die durch Infektion durch Fusobacterium necropho- 

ss rum Oder Bacteroldes nodosus bedingt sind; tConJunktivltis beim Rind, die durch Infektion durch Moraxella bovis 

bedingt ist; Verkalben, das durch Infektion durch Protozoa bedingt ist; 1-lamtraktinfektion bel einem Hund oder 
einer Katze, die durch Infektion durch £. co// bedingt ist; Haut- oderWeichgewebslnfektion bei einem Hund oder 
. einer i<atze, die durch Infektion durch Staph, epidermidis. Staph, intermedius, Coagulase neg. Staph, oder P. 
multoada bedingt ist; oder dentale Oder Mundinf ektion bei einem Hund oder einer Katze, die durch Infektion durch 

30 AlcaHgenes spp., Bacteroldes spp., Clostridium spp., Enterobacter spp., Eubac terium, Peptostreptococcus, Por- 

phyromonas Oder Prevotella bedingt 1st. 



8. Pharmazeutfsche Zusammensetzung zur Behandlung von Krebs bei einem Sauger, die elne therapeutisch wirk- 
same Menge einer Verbindung nach Anspmch 1 und einen pharmazeutisch vertraglfchen Trager umfasst. 

35 

9. Pharmazeutische Zusammensetzung nach Anspruch 8, wobei der Krebs ein nicht-Weinzelliger Lungenkrebs ist. 

10. VeoA/endung einer Verbindung nach Anspruch 1 zur HersteRung eines Arzneimittels fur die Behandlung von Krebs 
bei einem Sauger, die Verabretehen einer therapeutisch wirksamen Menge einer Verbindung nach Anspruch 1 an 

40 den S&uger umfasst. 



11. Verwendung nach Anspruch 10, wobei der Krebs nicht-kieinzelilger Lungenkrebs ist. 

12. Verfahren zum Herstellen einer Verbindung der Formel 1 , 



N<CH,>, 
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wie in Anspruch 1 definiert, 
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das Behandein einer Verbindung der Formel 




mit einer Verbindung der Formel 



in einem aprottechen Losungsmittel in Gegenwart von Pyridlnlumia^oluolsulfonatoderp-Toluolsulfonsaure- 
monohydratodersowohl Pyridinium-p-toluolsulfonat als auch p-Toluolsulfonsauremonohydrat umfasst. 

Revendications 

1. Compost defonnule 1 




ou un de ses sels ou produlls de solvatailon phamiaceutlquement acceptables. fcmtule dans laquelle : 

X repr6sente un groupe -CH^NRS- ou -NR6CH2-. dans lequel le premlertlret de chacun des groupes X pr6dtes 
est fixd & l'a!ome de carbone C-10 du compos6 de formule 1 et le dernier tiret de chaque groupe est fbc6 & 
I'atome de carbone C-8 du compos6 de formule 1 , et dans lequel R6 represente H ou un groupe m6thyle; 
X** repr^ente un groupe 
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et R2 representent chacun un groupe OH ; 
R3 est choisi independamment dans le groupe consistant en H, des groupes alkyle en h Cg. - (CH2)„,{afyIe 
en Ce C^o) -(CH2}m(h6t6rocyciique t^tra- k d^gonal), dans lesquels m reprteente un nombre entier de 
0 S 4 et les groupes R^ prScit^ sontfacultativennent substitu^s avec 1 d 3 groupes Ri^ ; 
RS' repr^ente H, un groupe hydroxy, foimyfe, alkoxy en k C^q, alkyle en k C^q, aic^nyle en C2 & C^q, 
- SO2 (alkyle en k C^o), - (CH2)„C(0)CH20C(0) (alkyfe en k C^o). - (CHa)^ {C(0) (CHgjtNR^R^, - 
(CH2)tC(0) (alkyle en k C^o). - (CH2)„,C(0) (CH^fi[0) (alkyle en k C^q), - (CH2) ,„C(0) (CHg) ,0 (alkyle 
en Ci k C^o). - (CH2) mC (O) (CH2) jO (alc^nyle en & C^q), - (CHg) t (aryle en Ce k C^o). - {CH^^ (h6tero- 
cycHque t6tra- k decagonal), -C(0) (CH2)rT,C(0) (CH2)q(aryle en Cg k C,o). -C(0)(CH2) mC (O) (Cl-yq(h6t6- 
rocyclique t6tra- k decagonal ) , - (CHa)^ C(0) (CH2)q(aryle en Cg k C^q), - (CH2)mC(0) (CH2)q(h6t6rocyclique 
tetra- k decagonal ) , -(CH2)qC(0)(CH2)mO(CH2)t(aryle en Cg k C^o) . - (CHg) (O) (CHg) „0 (CHg) t (h6t6- 
rocycllque t6tra- k decagonal ) , - (CH2)iO(CH2)„,(aryle en Cg k C^o), - (CH2)tO(CH2)™(h6t6rocyclique t6tra-^ 
decagonal), - (CH2)„P(0)R3R'»6 . -SO2 {CH^t (aryle en Cg k C^oh ou -SOg (CH2)t(heterocycnque tetra- k 
decagonal) , - (CH2}niC(S) (CH2)tNR^^R'*^, dans lequel m represente un nombre entfer de 0 & 4. q et t repre- 
sentent chacun Ind6|3endanrinient un nombre entter de 0 & 5, les groupements h^tdrocycllques des groupes 
R6' pr6cftes comprennent facultativement un groupe 0x0 (=0) sur le syst^me cycllque et les groupes R^* pnS- 
cit^, k Texception de H, formyle et hydroxyte, sont facultativement substituds avec 1 & 3 groupes R'^^ ; 
R^i et R'lS sont choisis chacun Independamment entre H, des groupes alkyle en a C^q, alcenyle en C2 ^ 
C,o. - C (O) (alkyle en k C^q), - (CHg)™ (aryle en Cg k C^o), - C (O) {CH^^ (aryle en Cg k C^o) , - (CHa) m 
s*- (h6t6rocydlque t6tra-6 diagonal) et -C(0) (CH2)m(h6t6rocyclique t6tra- k decagonal), dans lesquels m re- 
i presente un nombre entier de 0 ^ 4, et les groupes R'''' et R''^ precit6s, k Texception de H, sont facultativement 

substltu^s avec 1 £1 3 groupes R''^; 
. chaque groupe R^^ est cholsl Independamment entre des groupes halog^no, cyano, nitro, trifluoromethyle. 
azido. -C(0)R16, - C(0)0R16, -OC (O) R^®, -OC (O) OR^s^ -NR1^(0)R15, -C(0)NR'«^Rls -NR^-^R^, hydroxy, 
alkyle en k Cg, -N(S02R^®)2, -NR'*'*S02R''^ -S (0)j (alkyle en k Cg) dans lequel J represente un nombre 
entier de 0 & 2. alkoxy en C^ k Cg, -(CH2)„(aryle en Cg ^ C^q) et -(CH2)m(heterocyclique tetra- k decagonal), 
dans lesquels m represente un nombre entier de 0 £1 4, et les groupements alkyle, alkoxy, aryle et het^rocy- 
cllque des substituants R'*^ precites sont facultativement substltues avec 1 & 3 substituants choisis indepen- 
damment entre des substituants halogeno, cyano, nitro, trrfluorom ethyl e, azido, -C(0)R^6^ . C(0)OR''fi, -CO 
(0)R16, -OC(0)ORie -NRi*C(0)R«, -C(0)NRi4Ris -NRi-*Ri5^ hydroxy, alkyle en C^ k Cg et alkoxy en k 

Cg: 

chacun des groupes R**^ et R^* represente Independamment H, un groupe -OR^, alkyle en C^ k Cg, - (CH2)m 
(aryle en Cg k C^o) ou - (CH2)ro(heterocycllque tetra- a decagonal), dans lesquels m represente un nombre 
entier de p & 4, sous reserve que, lorsque R'''*- et R''^ sont I'un et I'autre fix6s au meme atome rfazote, alors 
Ri* et R'^s ne repr6sentent pas Pun et I'autre un groupe -OR^ ; et 

chaque groupe R^^ est choisi independamment entre H, des groupes alkyle en C^ k C^q, -(OH2),n(aryle en Cg 
k C^o), et - (CH2)m(h6t6rocycllque tetra- 6 decagonal) dans lesquels m represente un nombre entier de 0 & 
4 ; le tenne alkyle designant des radicaux hydrocarbones monovalents satures comprenant des groupemervts 
droits, cyclk^ues ou ramifies. 

Compose sulvant la revendlcatlon 1 , dans lequel R^' represente H, un groupe hydroxy, alkyle en C^ a C^q k subs- 
tituant hydroxy, formyle, alkoxy en C^ k C^o, -SOg (alkyle en 6 C^) , - (CH2) ^C (O) (alkyle en C^ k C^q) , - 
(CH2)n,C (O) CHaOC (O) (alkyle en C^ k C^q) , - (CH2)mC(0)CH20 (alkyle en C^ k C10), - (CH2) „»C (O) (CHg) q 
(aryle en Cg a C^q) . ' i^^)m^(P) i^^q (heterocyclique tetra- k decagonal) , - {CH2)j(heterocyclique tetra- k 
decagonal) ou -(CH2)t(aryle en Cg k C^q) , dans lequel m, q et t sont chacun egaux Independamment d 0 ou 1 . 

Compose sulvant la revendlcatlon 1 , dans lequel R^* est cholsl entre des groupes : -C(0)CH2CH3, -C(0)CH20CH3, 
-C(0)H, - C(0)CH20H. -C (O) CHgOC (O) CH3, -C (O) CH3, •4-chIorobenzyl, 2-pyridy!methyie, 4-acetamidoben- 
zyle, 4-hydroxy-3-methoxyben2yle, 3-hydroxy-4-methoxyben2yle, 2-hydroxyethyle, -C (O) CH2N {CH3) 2, 4-qui- 
nollnylmethyle, 2-quinolinylmethyle, -C(0)CH2OC(0)CH3, - SO2CH2CH3, -S02CH(CH3)2, 2-furoyl. benzoyl, 1 -me- 
thyl-2-pyrrolylcarbonyle, 2-pyrazinylcarbonyle, 2-pyridyicarbonyle, 2-quinolinyk:arbonyle, 3-pyridylcarbonyle, 
3-clrinollnecarbonyIe, 3-quinollnylcarbonyle, 4-ben2yloxycarfaonyl-2-fIuorophenyle, et 
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10 4, Composition pharmaceutique pour le traltement d'une infection par des bact6rles, des parasites ou des protozoal- 
res. ou rfun trouble en rapport avec une infection par des bacteries, des parasites ou des protozoaires, chez un 
mammif ere. un polsson ou un olseau. qui comprend u ne quantity th6rapeutlquement eff icace d'un compose suivant 
la revendlcation 1 et un support phaimaceutiquement acceptable. 

IS 5, Composition pharmaceutique suivant la revendlcation 4, dans laquelle ladite Infection ou ledit trouble est 

la pnoumonie. Potlte moyenne, la sinusite, la bronchite, famygdalite ou la mastoTdite en rapport avec une 
infection par Streptococcus pneumoniae, Haemophilus Influenzae, MoraxBOa catanhalis, Staphytococcua aureus 
ou Feptostreptococcus spp. ; la pharyngite, la fidvre rhumatismale ou la glom4rulon6phr!te en rapport avec une 
Infection par Streptococcus pyogenes, les streptocoques des Groupes C et G, Clostridium diptheriae ou Aceno- 

20 baciUus haemolyticum ; une Infection du tractus respiratolre due 6 Mycoplasma pneumonias, Legionella pneumo- 

phila. Streptococcus pneumoniae, Haemophilus influenzae ou Chlamydia pneumoniae ; un© infection de la peau 
ou d'un tissu mou, un abces ou i'ost6onny6lite, sans complication, ou la f i^vre puerp6rale dues k une Infection par 
Staphylococcus aureus, de staphylocoques coagutase-posltifs (c'est-a-dire S. epidermldis, S. hemolytlcus, etc.), 
Streptococcus pyogenes. Streptococcus agalacUae, les streptocoques des Groupes G et F (streptocoques en 

2S colonies minuscules), les streptocoques du type vlridans, Corynebacterium minutlssimum. Clostridium spp. ou 

Bartonella henselae ; une infection algud du tractus urinaire. sans complications, due h un Staphylococcus sapn> 
phyticus ou Enterococcus spp. ; I'urfitrite ou la cervidte ; une maiadie sexuellement transmissible due k une in- 
fection par Chlamydia trachomatis, HaemophHis ducreyi, Treponema pailidum, Ureaplasma urealyticum ou Neis- 
seria gonorrheae ; una maiadie provoqude par une toxine due d une Infection par S. aureus (empoison nement 

30 aiimentaire ou syndrome de choc toxique), ou les streptocoques des Groupes A, B et C ; un ulc6re du h une 

Infection par Helicobacter pylori ; ie syndrome febrile g6n6raiis6 dQ h une infection par BorreUa recunentis; la 
maiadie de Lyme due k une Infection par Borrelia burgdorferi ; la conjonctivlte, la k6ratile et la dacrocystlte dues 
k une infection par Chlamydia trachomatis. Neisseria gononrhoeae, S. aureus, S pneumoniae, S. pyogenes, H. 
influenzae ou Listeria spp. ; la maiadie du syndrome k Mycobacterium avium diss6mine (MAC) due k une Infection 

35 par Mycobacterium s\/ium ou Mycobacterium intracellulare ; ia gastroent6rlte due k une infection par Campylo- 

bacter i^um \ une Infection par des protozoaires intestlnaux Cryptosporidium spp. ; une infection odontogfene due 
k des streptocoques du type vlridans ; la toux perslstante due 6 une infection par Bordetella pertussis ; la gangrene 
gazeuse due k une Infection par Clostridium perfringens ou Bacteroides spp. ; I'atherosclerose ou une maiadie 
cardiovasculaire due k une Infection par Helicobacter pylori ou Chlamydto pneumoniae ; une maiadie respiratoire 

40 bovine due k une Infection par R haemolytica, P. multockia. Mycoplasma bovfs ou Bordetella spp. ; la maiadie 

ent6rlque de la vache due k une Infection par £ coli qu des protozoaires ; la mastite des vaches laitieres due k 
une Infection par Staph, aureus, Strep, uberls. Strep, agalacttee, Strep. dysgalacUae, Klebsiella spp., Corynebac- 
terium ou Enterococcus spp. ; ia maiadie respiratolre porcine due k un© infection par A. pfeuro, R multockia ou 
Mycoplasma spp. ; la maiadie ent6rique porcine due & une Infection par E coli, Lawsonm intraceUularis, Salmonella 

45 ou Serpuiina hyodysenteriae ; le pl6tin de la vache dO Si une infection par Fusobacterium spp. ; la m6trlt© de la 

vache due k une infection par £ coli; les verrues villeuses de la vache dues k une infection par Fusobacterium 
necrophomm ou Bacterokies nodosus ; ia conjonctivite de la vache due k une infection par Moraxella bovls ; Tavor- 
tement prematura des vaches dQ k une infection par des protozoaires ; un© infection du tractus urinaire chez un 
chlen ou un chat due k B. coli; une infection de ia peau ou d'un tissu mou chez un chien ou un chat due k Staph. 

so epidermis. Staph, intermedtus, un Staph. coagulase-n6g. ou R multocida ; une infection dentaire ou buccal© chez 

un chlen ou un chat due k Ak^genesspp. \ Bacterokies spp., aostridium spp., E/jte/oi?act©rspp., Eubacterium, 
Feptostreptococcus, Porphyromonas ou Prevofe/Za. 

6, Utilisation d'un compost suivant la revendlcation 1 pour la production d'un medicament destine au traitement d'une 
55 infection par des bact6ries, des parasites ou des protozoaires, ou rfun trouble, en rapport avec une infection par 

des bacteries, des parasites ou des protozoaires chez un mammiffere un polsson ou un oiseau. 

7. Utilisation suivant la revendlcation 6, dans laquelle ladite infection ou ledit trouble est la pneumonie, I'otfte moyenne, 
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la sinusite. la bronchite, ramygdatite ou la mastoTdite en rapport avec une infection par Streptococcus pneumoniae, 
Haemophilus influence, Moraxe/lacatafrhalis, Staphylococcus aureus, ou Peptostr^tocoocusspp ; lapharyngite, 
la fi&vre rhumatlsmaie ou !a glom^rulon^phrfte en rapport avec une Infection par Streptococcus f^ogenes, les 
streptocoques des Groupes C et G, Clostridium dtptheriae ou ActinotjacSlus haeofyticum ;une Infection du tractus 

s respiratoire due ^ la Mycoplasma pneumoniae, LegioneUa pneumophila, Streptoccus pneumoniae, Haemopiv'ius 

influenza ou Ch^mydia pneumoniae ; une infection de la peau ou d'un tissu mou, un abc5s ou rosttemy^llte. sans 
complications, ou ia flevre puerperale dus h une infection par Staphylococcus aureus, de staphyiocoques coagu- 
^ lase-posltifs (c'est-6-dlre S. epidermidis, S. hemotyticus, etc.). Streptococcus pyogenes, Streptoccus agaiactlae, 

les streptocoques des Groupes C et F (streptocoques en colonies minuscules), les streptocoques du type viridans, 
. 10 Corynelmcterium minutlssimum, Clostridium spp. ou Bartonella henselae ; une infection aigue du tractus urinaire, 

sans complications, due gi un Staphylococcus saprophyticusou Enterococcusspp. ; rurdthrite ou ia cen^icite ; une 
maladle sexuellement transmissible due k une infection par Chlamydia trachomatis, HaerrmpNIh ducreyi, Trepo- 
nema pallidum, Ureaplasma ureaJytlcum ou Neisseria gonorrheae ; une maladle provoquSe par une toxine due k 
une infection par S. aureus (empoisonnement alimentalre ou isyndrome de choc toxique), ou les streptocoques 

w des Groupes A, B et C ; un ulcfere dO & une Infection par Helicobacter pylori ; le syndrome febrile g6n6ralis6 dO h 

une infection par Borrelia recurrentis; la maladie de Lyme due & une infection par Borrefia burgdorferi; la con- 
jonctivite, !a ic^ratite et la dacrocystite dues k une infection par Chlamydia trachomatis. Neisseria gonorrhoeae, S. 
aureus, S. pneumoniae, S. pyogenes, H. influenzae ou Listeria spp. ; la maladle du syndrome k Mycobacterium 
avium d{ss6min6 (MAC) due ^ une infection par Mycobacterium avium ou Mycobacterium intracellulare ; la gas- 
troent^rite due k une infection par Campylobacter Jejuni ; une infection par des protozoalres intestinaux Cryptos- 
poridium spp. ; une infection odontog&ne due k des streptocoques du type viridans ; la toux perslstante due k une 
Irifection par Bordeteila pertussis ; la gangrene gazeuse due h une infection par Clostridium periringens ou Bsc- 
teroides spp. ; rathdroscl^rose ou une maladle cardiovasculaire due a une Infection par H^icobacter pylori ou 
Chlamydia pneumoniae ; une maladie respiratoire bovine due k une infection par R haemolytica, R muttoada, 

25 Mycoplasma bovis ou Bordeteila spp. ; la maladle ent^rlque de la vache due k une Infection par B. coli ou des 

protozoaires ; la mastite des vaches taiti6res due k une Infection par Staph, aureus. Strep. ut»eris. Strep, agaiactlae. 
Strep, dysgalacfae, Klebsiella spp., Corynebacterium ou Enterococcus spp. ; la maladie respiratoire porcine due 
a une infection par A pleura, R multocida ou Mycoplasma spp. ; ia maladie entSrIque porcine due k une infection 
par H coli, Lawsonia intracellularis. Salmonella ou Serpulina hyodysenteriae ; le pi6tin de la vache dQ k une in- 

30 fectlon par Fusobacterium spp. ; la m6trlte de la vache due k une infection par E, coil; les verrues villeuses de la 

vache dues k une infection par Fusobacterium necrophorum ou Bacteroides nodosus ; la conjorK^ivite de la vache 
due k une infection par Moraxella t)ovis \ I'avortement pr6matur6 des vaches dO k une Infection par des 
protozoalres une infection du tractus urinaire chez un chien ou un chat due a E coli; une infection de la peau 
ou d'un tissu mou chez un chien ou un chat due k Staph, epidermis. Staph, intermedius, un Staph, coagulase- 

35 n6g. ou R mikocida ; une Infection dentaire ou buccale chez un chien ou un chat due k Alcaffgenes spp. ; Bacte* 

rokiesspp,, Clostridium spp,, Enterotxtcterspp,, Eubacterium, Peptostreptococcus, Porphyromtmas ou Prevotalla, 

8. Composition phanmaceutlque pour le traitement du cancer chez un mammif&re, qui comprend une quantity th6- 
rapeutiquement efficace d'un compost suivant la revendication 1 et un support pharmaceutiquement acceptable. 

40 

9. Composition pharmaceutique suivant la revendication 8, dans iequel iedit cancer est ie cancer puimonaire non k 
petltes cellules. 

10. utilisation d'un compose suivant la revendication 1 pour ia production rfun medicament destin6 au traitement du 
45 cancer chez un mammif^re, qui comprend Tadministration audit mammifdre d*une quantity th^rapeutlquement 

efficace d'un compose suhrant ia revendication 1 . 

11. Utilisation suivant la revendication 12. dans laquelle ledit cancer est le cancer puimonaire non k petttes cetliiies. 
so 12. ProcSde pour la preparation d'un compost de formule 1 
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r^pondant h la definition figurant dans la revendication 1 
qui comprend le traltenrtent d'un compost de fomnule 




avec un composd de formula 




dans un soivant aprotique en presence de g-tolu6nesulfonate de pyridinium ou de monohydrate d'aclde £-tolu^ 
nesulfonique, ou bien k lafols de£-tolufenesulfonate de pyridinium et de monohydrate d'acide£-toluenesulfonlque. 
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